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مقدمة الكتاب 

أبناءنا وبناتنا طلاب الصف الأول الثائرى . شهدت الأعوام الأخيرة طفرات هائلة ومستحدثات 
تكتولوجية فى شتی مجالات .وكان على المنظومة التعليمية بجمهورية مصر العربية أن 
تواكب هذه المستحدثات متأئرة بهذا التطور الهائل. 

الذلك حرصت وزارة ds‏ والتعليم على تطوير المنامج على اعتبار أن المنهج كائن يازمه 
التجديد والنحديث ليتوافق مع متغيرات المصر رذلك بهدف إعداد جيل قادر على مواكبة هذه 
المستحدثات »بل تكون له القدرة على استخدامها فى ابتكار ما هو أحدث. 

وقد راعيتا فى إعداد هذا الكثاب تغيير دور المنعلم لنخوج به من حيز المتلقى إلى مجال 
المتفاعل النشط من خلال قيامه بالبحث والامتقصاء والمقارنة والاستنباط واكتساب المهارات 
وغرس حب المعرفة حتى يعببح فردًا fu‏ فى المجتمع ؛ وذلك لتحقيق الاكتفاء الذاثى لوطنه 
GUE Lat‏ واجتماعيمًا : رذلك من خلال التنرع قى الأنشطة والمهارات بهدف إعداد جيل 
Eee‏ من الطلاب يخدم الوطن فى كاقة المجالات . 

ويتضمن الكتاب أنشطة فردية وجماعية . معملية وتطبيقية لتسقيق أهداف المتهج. رينتهى كل فصل 
بأنشطة تقويمية حتى يقف الظالب على ما jini‏ من أهداف وما يجب القبام به من أعمال لتحقيق ما 
لم يتم تحقيقه ‏ وقد راعيئا فى إعداد هذا الكتاب التسلسل المنطقى لأبواب المنهج . وكذلك التدرج 
فى مستوى هذه الأنشطة مراعاة للفروق الفردية والحاجات رالمبول اا d‏ 

وقد تم عرض هذا المنهج فی شكل نسيج بتكامل ومترابط فى ستة أبواب تبدآ بعلم الكيمياء 
رطبيمته وعلاقنه بالملوم الأخرى ye‏ المديث متها مثل : علم النائر تكنولوجى »ثم توالت 
أبواب المنهج مرورًا بالكيمياء الكمية ثم المحاليل والأحماض والقواعد» يليها الكبمياء الحرارية 
: ثم الكيمياء الووية. 

وقد قم تزويد الكتاب بروابط على بنك المعرقة المصرى 

www ekb.eg 

le‏ ما هو تى سباق الموضوعات i‏ رمنها ما هو إثرائى لتعمين المعرفة والفهم نشجيعًا لكم 
على المزيد من البحث DE‏ 

وئحن إذ نقدم هذا الكتاب لكم ننمتی أن يحقق ما تصبو إليه رغباتكم ويشبع ميولكم ويلبى 
احتياجاتكم » متمنين أن بتحقق لمصرنا الغالية الرخاء والإزدهار. 


والله ولى التوفيق » 
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Biology is closely related to chemistry. Chemistry explains the chemical structure 
of living organisms and the reactions taking place inside their cells. 

There are four basic types of organic molecules necessary to the life of living 
organisms, These molecules are carbohydrates, proteins, lipids, and nucleic acids. 
sms are made up of these four molecules. These four molecules are 


'e biological macromolecules. 


In this unit, you will identify the molecular structure, functions and importance 
of these molecules to the living organisms. Furthermore, you will identify the 
chemical processes related to the functions of life. 


In this unit, you will practise some practical and applied activities that help you 
to understand the nature , structure and functions of the biological macromolecules 
and the chemical reactions which occur inside the cells. These activities improve 
some of yourskillssuchasobservations, experimentation, measurement, conclusion 


les and so 


interpretation, controlling the varia 


out the topic of cyerycat esis ihe 198 


Time Management 


Learning Outcomes 


By the end of this unit, the student should be able to: 


acid In fre paypapi d choles and le chine and 3 
Wing organisms’ bodies(ea, 
eof ing escitbohy rage, 
anay 


of living organisms’ Pic 


dies, 
LM 


ons in living orgenisms* h 


By the end of this chapter, you 
should be able to: You know that the structure of living organisms 
+ Urwin te sante om wh | comes in gradual levels. These levels begin with the 


: ساس سام 
systems, organs, tissues, cells and finally come the‏ | بك 


athe Mi organelles. 
لا‎ caftro 
sadipi If we follow up this structural sequence of living 


Laer eis meme o | organisms, we will find that the cells of any living 


ime lof gern. organism ae made up of organic and inorganic 
dmn, mer and iplis | molecules ond each of these molecules is made up of 
Repos tere sts. and da | atoms as Well, 
Soporte ly bair akay 3 . ١ 

inorganic molecules in living organisms such as 


water and salts often do not contain carbon alor 
While organic molecules such as carbohydrates 
lipids, proteins, and nucleic acids are large molecules 
containing carbon and hydrogen, and called biological 
macromolecules. 


Terms: 


atomernes 
esac 
Diccchuiine 
لاسي لماو‎ 
[n^ 


Figure 1: Sucre molecule sona ofthe hielogica! macromolecules. 


Us the colour key attached to figure 2 to kienity the cell orgie 
mp — 


(Carbohydrates-lipids - proteins -and nucleic acids). 
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Figure? 
Observe figure 3 to see that carbohydrates, lipids, proteins , and nucleic acids 
are made up of units. Each unit is made up of smaller units. Identify the units from 
which all the four biological macromolecules (carbohydrates, proteins, lipids, and 
nucleic acids) are made up oi. 


Figure 3: The units from which the four biological macromolecules are made up of 


Biological macromolecules 


Biological macromolecules are large-sized organic compounds made up of 
smaller molecules. All these compounds contain the carbon element and they 
are extremely necessary for the life of living 


oe (Enrichment ا‎ 
Most biological macromolecules are 


called polymers. Polymers are made up of  Blochemisty: w he science 
e eitis cl وير‎ COnctming with studying he 
the combination of smaller molecules called | يي‎ af iwing organine, 


monomers throughout a process called 
polymerization. 


x 
Eis 5 3) 


Biological macromolecules are divided into four groups according to their 
‘molecular structures and the functions they perform. 


Carbohydrates 

Carbohydrates are biological macromolecules made up of smaller molecules 
called monomers, Carbohydrates include sugars, starches and fibres. They are 
symbolised by the formula (CHO). According to this formula, carbohydrates are 
made up of carbon (O, hydrogen (H) ard oxygen (O) atoms in the ratio 1:2:1. 


Importance of Carbohydrates: 

% Carbohydrates and obtaining energy: Carbohydrates are considered the fast 
and basic resources for obtaining the energy. 

4 Carbohydrates and storing energy: Carbohydrates are used for storing energy 
in living organisms’ bodies until they require it. Plants store carbohydrates in the 
form of starches. On the other hand, the carbohydrates are stored in the human 
body and animal's body in the form of glycogen in the liver and muscles. 

¥ Carbohydrates and building the cells: Carbohydrates are a basic component 
for some parts of the cell such as cellulose in the root of plant cells, Additionally, 
carbohydrates are also found in cell membranes and in the protoplasm of the 
cell. 


Molecular structure of carbohydrates: 

There are several ways to classify carbohydrates. Some of these classifications 
are based on the molecular structure oí these carbohydrates. They can be divided 
into: 


= Simple sugars 
% Its chemical composition is made up of either one of sugar 
molecules and called monosaccharides or made up ot two 
molecules of monosaccharides linked together to form a 
molecule of disaccharidase 


X: Monosaccharides 
Monosaccharides are the simplest type of sugars. They are H OH 

made only up of one molecule. This molecule is made up of 

a chain of carbon atoms. Each carbon atom is connected to ree ese i ote 

oxygen and hydrogen atoms in a certain way. The number o£. (ylrervatun on). 

carbon atoms in monosaccharides ranges from 3-6 atoms, 


* Examples for monosaccharides are glucose (fig.4), fructose, galactose, and 
ribose. 
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Disaccharidase‏ ع 


% Two monosaccharides molecules are linked to each other to form a 
disaccharide molecule. Examples for disaccharidase are sucrose, which is made 
up of a glucose molecule linked to a fructose molecule: lactose which is made 
up of a glucose molecule and a galactose molecule and maltose which is made 
up of two glucose molecules. 


Fine 5: Sucrace 1s one of dexecharides bsenaton only 


In general, simple sugars are soluble in water, have a low molecular weight and 
have a sweet taste. 

% Role of monosaccharides in the processes of transferring energy inside the 
celis of living organisms. 

Living organisms obtain energy stored in carbohydrates when the glucose 
molecules are oxidised inside the cells mitochondria) and the energy stored in its 
chemical bonds released in the form of a compound called adenosine triphosphate 
(ATP). This compound is transferred into other places in the cell to use the stored 
energy in it for all the vital processes inside the cell. 

Second: Complex sugare 

Complex sugars are polysaccharides made up of monosaccharides such as 
starch, cellulose and glycogen, Each of them is made up of glucose molecules 
combined with each other. Complex sugars are insoluble in water, have high 
molecular weight, and do not have sweet laste. 


mon 


Monosacckaride تمدع لها‎ 
Figure te Complex sugars are made up of several monossceharde (iere inbsenation only) 


Lipids 

Lipids are biological macromolecules made up of carbon, hydrogen and oxygen 
atoms. Lipids are also made up of a large group of heterogeneous compounds such 
as fats, oils, waxes, phospholipids and the derived lipids such as steroids. All these 
compounds are insoluble in water, but they dissolve in the nonpolar solvents such 
as benzene and carbon tetrachloride. 


Molecular structure of lipids 

Observe figure 7 to see that the lipids are 
made up of fatty acids, and glycerol. Glycerol is 
an alcohol containing three hydroxyl groups (OH). 


Importance of lipids 
# Lipids and obtaining energy 

However, carbohydrates are a rapid resource 
of energy, the energy obtained from lipids is more 
than the energy obtained from the same amount of 


Figure 7: A diagram illustrating the 


carbohydrates. The body does not begin to get the Foci armet ol N 
‘energy from the fats stored in it, only in case of the ‘oixenation only) 
absence of carbohydrates. 


> Lipids and building the cells 

Lipids represent about 5% of the organic materials 
involved in the composition of the living cell. Lipids 
also have an important role in the structure of celi 
membranes. 

Furthermore, lipids work as a thermal insulator 
in animals and humans, Due to the favour of lipids, 
organisms can maintain their temperatures in severe 
cold regions. Besides, lipids can work as a protective — rigare pi form isolating layers 
cover for the surfaces of several plants and animals, under he skin 
and some of them can work as hormones as steroids, 


Classification of lipids: 
According to the chemical structure, lipids are classified into: 
Simple lipids 
‘Simple lipids are formed by the reaction of fatty acids with alcohols. According 


to the saturation degree of the fatty acids and the type of alcohol, simple lipids are 
divided into: 
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de on 
Oils are liquid fats formed by the reseton of PAA 
unsaturated fatty acids with glycerol. Examples for Jig 
simple lipids are the liquid fats covering the feathers 
of waterbirds to prevent water penetration into their 
bodies, figure 9). 


figure 9: Feathers of water birds 


deor 
les eer fom: olsin the apec tol being sli Enrichment 1 
substances. Fats are formed by the reaction of (gigs of the taheanay food 
the saturated fatty acids with glycerol yea 
Ready meals, ied food, and o 
Bakeries amd sweets conim û type 


& vines Soe Senet 
Waxes are made up bythe reaction of fatty acids | frequently eating af those fats loads to 
of high molecular weight with monchydric | goan ef cholesterol concentration in 
alcohols. For example, the waxes covering the 7 Š 
desert plant leaves to reduce water loss during 


the transpiration. 


Fgue 10: The wan covering the plant 
% Complex lipids 


Hydrogen, carbon and oxygen are involved in the structure of complex lipids, 
in addition to phosphorus and nitrogen as in phospholipids, 


Phospholipids: 
They are present in cell membranes of animals and plants. They are similar to fat 
molecules in the structure except for the phosphate group PO, ` and choline which 
replaces the third fatty acid (figure 11). 
# Derivative lipids: 

They are lipids derived from both the simple and complex lipids by hydrolysis 
such as cholesterol and some hormones. 


Figure 12 Phosphuliide 
‘obienation only 


Activities and Excersises 


Share your group in this activity, 
Safety precautions مسي‎ 


Hypothesizing:‏ هم 


Activity goal In light of the goal of this activity, which substance (s) 
sy Do prac sapar in 


irre foal simple vem we | you have contain a monosaccharide (glucose)? 
Mae ences wagen Hum 


pringe m een d Uie | we Test Ihe validity of your hypothesis: 
sig here 


Acquired skill [E Label test tubes 1-4. 
Hopethedsig meme | و‎ Put 2 ml of glucose solution, 
concluding SEMI HCE | care solution, egg albumin, and 

Materials needed distilled water, respectively in the 
Wake hah, bamar, 4 ais | tubes 
bead coe aor, wach 1 
dor, as desi dad [S] Add 2 ml Benedict's reagent to 
سدم‎ NY: Dt each tube. 

Leave the tubes 

in water bath for 
5 minutes. 


IE] Write down your observations in the 


EE —— | 
LTDA Remo 

opposite tabel: 

sat Conclusion: [ mnes | | 


* Which tube (s) give positive results (tums 
10 orange) and which is negative (colour is not 
changed}... 

» Wht is the relation of your results with your hypotheses? 

* What do you conclude from the experiment? 

* Does the starch colour change by adding Benecic:s reagem? Why? 


» Which of the previous substances must be av 
pacients? 

» How can Benedict's reagent be used in the different situations of actual 
lite? 


by diabetic and obese 


Support your opinion with the results of the 


‘Sefety precaution ‘experiment then do a report to show your classmates. 
Procedure: 
Activity goal By using iodine solution, detect the presence of 


. Pree klein deine | starch in samples you have. 


foes ميت‎ r Note: Some materials such as: Soybeans, macaroni 
‘sh solution 

e reb and wheat needs grincing. eo 

presence of starch e 


am Observation: X 
Acquired skills Design a table to write down Fes 
عماسم‎ hit the chenge in iodine colour in 


irkering exin cid ing, 
each case. 


Materials needed 


Selon. of oodi: Mk pred 
pea ved soybean gos, sic 
ugs geen pie, دعسو‎ 
‘anes, cue. Paca, reat. 
dre tion wed dapper 


me Classifying: 
In a table, classify the foods you tested into 2 categories according to their content 
of starch — Se مجو عع‎ 
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Participate your group in this activity. 
Safety precautions | Procedure: 


we Hypothesizing: 
In light of this activity goal, which substance (s) you 
have contain lipids? 


Sin -3 wegen se solulle 
"nt and ال‎ 
[y 


Acquired skills 
Heese — epemeng | we Test the validity of your hypothesis: 
seines eos ماوت‎ | E Cut a small piese of potato, then cut it into smaller 
Materials needed pieces. Put the pieces in a mortor and grind. If you 
Sdn suin, pmo, be | need, you can add 2ml of distilled water to facilitate 
ose ice eee a; | grinding, Collect the resulted juice in a test tube and 
Mo label potato juice. 

— By Using another mortar, grind bean seeds, and 
repeat the previous step with peanut seccs. You can add 2 ml distilled water for each, 
[3] In a test tube, put 2 ml of what resulted from bean seeds grinding, In another 
tube, put 2ml of what resulted from peanut seeds grinding. In a third tube put 2ml 
distilled water. 


[8] Add 2ml of sudan -4 stain to each tube. Tere 
colour 


No | Substance 
we Write down your observations in the 


table 1 rom 
هن‎ Conclusion: مسا للا‎ 
. Which substance (s) tested contain tat? |[3_ Peanut seeds 
What is the relation of your results with your [4 _[ Bsilld water 


hypothesis? 


* How can sudan-4 indicator be used in the actual life 
situations? 


Proteins represent the structural composition 
of all living organisms. All living organisms from the 
hugest animal to the extremely microscopic one are 
mainly made up of proteins. Proteins contribute to the 
biochemical processes preserving the life. 


Importance of proteins: 

Proteins are involved in the structure and functions 
of the living cells. They are one of the basic components 
of cellular membranes. In addition, proteins form the 
muscles, ligaments, tendons, organs, glands, nails, 
hair and a jot of the vital fluids of the body such os 
blood and the lymph. They are necessary for bone 
growth. Furhermore, enzymes and hormones which 
stimulate and regulate all the vital processes in the 
body are proteins. Proteins are a basic component of 
chromesomes, 


Figure 12: Spider net, oves, and horas of animals are basically ado 
up of proteins. 
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By the end of this chapter, you 
should he able to: 
+ Decr the mec structure for 
‘rath pois and cee ai 
Determine he incon وصور‎ 
ande acs 

pim he reardip between 
the sence of amino ach in he 
ponpen ومست‎ anu he compren 
m— 
Mei the rimam, secondony y 


and quatary ctu ol protein, 
Mesi pots puta 

repose inte Ipetheses and th 
expert vty thee ity 


Terms 


on 
Aino ads 
Md 
Primary metus 
Second aucune 
"rtr suture 
Qudersay stus 
Nadeic cis 
Made 


Molecular structure of proteins 


Proteins are complex macromolecules (polymers). They have high molecular 
weight and made up of structural units (monomers) which are amino acids. 


Figure 13: A model lustig he composition of cele ond amino acids 
Amino acids 
Amino acids are the proteins building units. They are organic compounds made 
up of hydrogen, axygen,carhon and nitrogen atoms. Observe figure 14 to see 
that amino acids are made up of a basic group- the amino group NH, , an acidic 
group- carboxyl group COOH (Those two groups are the functional groups in 
the amino acid), a hydrogen atom and a terminal group R which differs from an 
amino acid to another. 


H 
ma Ka emm © — COOH tema inn 
= i an 
wp 8 


Figure 14: General fouls ofan amino acid 


Amino acids and building af protein 

Proteins are made up of repeated units of amino acids which link with each 
other by peptide bonds. Observe (figure 15). You can observe that these bonds are 
present between the carboxyl group oí an amino acid with an amino group of 
another amino acid, with the removal of water due to this combination. 


Figure Amino ace ae linked gether by peptide hands (observation only) 


8) 


Bio; 
a 
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The product of combination of two amino acids is called dipeptide compound and the 
protein chain formed of several amino acids is called polypeptide. When protein 
is being formed, it is not conditional for the combiration to occur among similar 
amino acids. This gives extensively wide and various possibilities to form proteins 
depending on types, order and number of amino acics in the chain. About 20 
amino acids participate In building the proteins such as 
glycine, alanine and valine. 


log in the imemet to 


‘Classification of proteins identify the rest of amino 
acids involved in building 
Proteins are classified according to the substances the provins. Observe an 
involved in their structure into: determine the ‘ype of R 
group in each amino acid. 
Simple proteins 


Simple proteins are made up of the basic units of building protein, Le of amino 
acids only such as albumin present in the leaves and roots of plants and in blood 
plasma of humans. 


Conjugated proteins 
Conjugated proteins are madde up of amino acids  stumin n te 
associated with other elements such as phosphorus, | the, tesar aan Imbalance 
iodine and iron. Besides, the nucleic proteins | i; camotic pressure of the 
associated with the nucleic acidsand phosphoproteins cell. Aso, le Indy retains a 
such as casein-the milk protein- which contains | lenge amount of Mids which 
phosphorus. The thyroid protein (thyroxine) which | pases swelling pecially 
contains iodine, while the haemoglobin contains iron, unin prevents the lasting 
of fluid from blood vessels 


into the tissues, So, albumin 
Nucleic acids maintains the osmotic 


Nucleic acids are biological macromolecules | pressure inside the cel. 
containing oxygen, hydrogen, carbon, nitrogen anc 
phosphorus . There are two types of nucleic acids: Ribonucleic acid (RNA) and 
Deoxyribonucleic acid (DNA). Nucleic acids are made up of basic units Called 
nucleotides which bind together by covalent bonds to form a polynucleotide or the 
nucleic acid. 
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Nucleotides 


Nucleotides are the basic units forming the nucleic acid. Each of them is 


e 


composed of three units illustrated in figure 16. 
3 A pentose sugar molecule: There are two 
basic types of sugar in nucleic a cids: 


Ge First type: Deoxyribose sugar involved 
in the composition of DNA. 


4ê Second type: Ribose sugar involved in 
the composition of RNA. 


+ A phosphate group 
It is connected to the carbon atom number 5 of the sugar molecule. 
* A nitrogenous base 
Nitrogencus bases are: adenine (A), guanine (C), cytosine (C), thymine (T) n a 
DNA molecule, and uracil (U! is found in RNA molecule instead of thymine. Uracil 
is found in RNA only instead of Thymine in DNA. Each base is connected to the 


carbon atom number 1 of the sugar molecule, Nucleic acids differs with respect to 
the difference of type of pentose sugar and the nitrogenous bases forming them. 


Figure 16: Composition of a nucleotide, 


Check your skills:‏ ا 
Observe figure 17 and compare the nitrogenous bases of both DNA and RNA.‏ 


& 


& 
a 


[^ 
ha 


[E 
E 


b^ 0 


Figure 17: The molecular ect of DNA and RNA. 


Bi 
are 
Ar 


Bio computer 
00 
00 o thot 
DNA can be sed ic make 
biochips and using them to 


make computers mach faster 
than current devices that 
rely or silicon chips. Alio, 
ther storage capacity will be 
millions of times greater than 
curent devices. 


Importance of nucleic acids 

Nucleic acids are carried on the chromosomes 
inside the cell nucleus. They are responsible for 
passing on the genetic traits from a generation. to 
another when cells divide. DNA carries the genetic 
information responsible far appearing the distinctive 
characteristics of the living organism and organize 
all the vital activities of the cell 

On the other hand, RNA is transcribed from 
the nucleic acid DNA, then it transfers into the 
cytoplasm to be used by the cell to synthesize. 
the proteins responsible for appearing the genetic 
traits, and those responsible for organizing the vital 
activities. 


16 


Activities and Excersises 


1 we Procedure: 
Safety precautions 7 Predict: which substance (s) you have contain 
protein? 
Activity goal (3) Label test tubes 1-4, 
ec cepe pere [3] Put 2ml uf egg album; in solution, starch 
Solin res prin solution, sucrose solution and distilled 
Acquired dills water, respectively, in the 4 tubes 
resting و “اجر‎ Add 2ml biuret reagent to each tube. 
materials needed 


Hut reagent ee abumin ~ 
strc sellun, secxse soliton, 
| Sie ee es 


Substance 


Egg albumin 


| “مادم مه 


Sucrose solution | 


Distilled water 


um Record your observations in the table above: 
Conclusion and analysis: 


» Which substance (6) gave positive results? Which is negative? 


» Compare between your observations and predictions. 


* ^ What do you conclude from this experiment? 


‘© What are the actual life situations in which biuret reagent can be used? 


Bi 
are 
Ar 


Assessment activity 


IF] The following figure represents the general formula of an amino acid. Examine 
the figure, then answer the following questions: 
* identify what the numbers 14 (y 
1 H 
represent 5 — 


= What are the numbers that represent 


the junctional groups in the amino acid? H a m [Ses 


+ Which of the previous is differ from 2 
an amino acid to another? 


otal pep 


irnos 


[S] The nucleotide in opposite figure 
represents the building unit of: 

a- DNA 

b- RNA 

c- DNA and RNA 


Justify your answer: Sugar 


[ote 


ceni 


Use the following table to compare between DNA and RNA : 


‘Comparison points DNA RNA 
Type of sugar 
No. of strands 

Nivogenous bases 


Importance 


‘Site 
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By the end of this chapter, you 
should be able to Biochemical reactions necessary for growth, 
+ رصم‎ wat مسر ع‎ by mainiom repairing damaged tissues, and obtaining energy take 


Sct um co^" il place in all living organisms’ bodies. These reactions 


Sort whit am ment by easyer. are called metabolism and they continue in all living 
ihe principle. and moin of her | organisms, Ii they stop working, this leads to death of 
Spe ee ei ol ume» on | the organism. 

semisress ip on Se cane? 

prn 

Show te dic a tempi on de ‘Metabolion 


rome achdiy اعتمم‎ 
loy the granu of Mah ie 


Metabolism is a group of biochemical processes 
take place inside the cell. In these processes, complex 
and macromolecules are being built from simple 
molecules and called anabolism. On the other hand, 
some molecules get broken down to exract chemical 
energy stored in it and called catabolism, 


Figure 18 Adan: lustig catabolism and araboliam 


First: Catabolism 


Catabolism is the process of releasing energy stored 
inthe chemical bonds present in the molecules such as 
glucose. 
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Second: Anabolism 

Inthe process of anabolism,simple molecules are used to build up more complex 
substances throughout a chain of reactions, These reactions consume energy such 
as synthesis of proteins from the amino acids. 


Enzymes 


All the reactions occurring in living organisms require high 
activation energy to take place. To reduce the cell consumption 
to more energy, there should be a catalyst to be sure that the 
chemical reaction occurs rapidly throughout reducing the 
activation energy. This catalyst is the enzymes, 


Figure 19 illustrates the 
consumption of a biochemical suus 
reaction to the energy in the sym tunel 
presence and absence of the ممه‎ 
enzyme. 

* Compare the activation 
energy of the reaction in the 
presence and absence of the 
enzyme. 

Enzymes are biological catalysts. LLL 
made up of large protein Fig 19: Hic enzymes onthe ener 
molecules, They speed up the consumed in the reaction 
chemical reactions inside the cell. The enzyme is made up of a combination of a 
great number of amino acids forming a chain or more of polypeptide between each 


d 
diem 


other. 

Properties ef the enzyme 
Enzymes are similar to the other chemical catalysts. They participate in 
the reaction without getting affected. In other words, they speed up the 


chemical reactions inside the cells without getting consumed. 


@ Enzymes are affected by the hydrogen ion concentration (pH) and the 
temperature. 


@ Enzymes are highly specific than other catalysis. Each enzyme is specialized 
for one reactant substance, This reactant substance is called substrate, and it 
is specialized for ane type of reaction or few reactions. 


@ Enzymes lower the activation energy required to get the reaction started. 
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Factors affecting the enzymes action 

There are several factors that affect the speed of enzymes action such as: 
concentration of the enzyme, concentration أن‎ substrate, temperature, hydrogen 
ion concenirayion (pH), and the presence of inhibitors. 

The following is an illustration to the effect of some of these factors on the 
speed of enzyme action: 


"The relutionship between temperature. 
and enzymes activity 

Figure 20 illustrates the relationship 
between the activity of two enzymes ©] 
and temperature. Observe the figure and 


identify the following: od 
© The temperature at which each 
enzyme starts its activity. ka 
^ The temperature at which the d 


maximumactivityofeachenzyme 0 10 20 مد‎ 46 s9 m 
Figure 30) Th elatio buen tempere 
appears. ple بيه‎ es 
^ The temperature ot which the 
activity of each enzyme gets stopped. 
^^ The thermal range of each enzyme's activity. 

The protein nature of the enzymes makes them extremely sensitive to the 
thermal changes. Enzymes activity is determined in a narrow range of temperatures 
comparatively to the ordinary chemical reactions. As you have observed, each 
enzyme has a certain temperature at which the enzyme is more active. This point is 
called the optimal temperature which ranges between 37 to 40C7, 


The enzyme activity gradually lowers, as the temperature raises more than the 
optimal temperature until itreachesa certain temperature Jite application 
at which the enzyme activity stops completely due to the [Tore degrees are 
change أن‎ its natural composition. دده لوس حسم‎ Om 


‘On the other hand, if the temperature lowers below لون مداه‎ 1o use 


the optimal temperature, the enzyme activity lowers 

a d Hoy can you explain this 
until the enzyme reaches a minimum temperature | jn the light of your study 
at which the enzyme activity is the least. The enzyme | about the properties ol 
activity stops completely at 0 C°, but in case of raising | zyme? 
the temperature, the enzyme gets reactivated once more 


= Power of hydrogen (pH) 

Potential of hydrogen pH is the best measurement 
determining the concentration of hydrogen ion H' in the [an experiment to show 
solution. It also determines whether the liquid is acidic, | the effect of lowering 
basic or neutral. Generally, all the liquids of pH below | "he temperature of the 
7 are called acids whereas the liquids of pH above 7 are 
called bases or alkalines. While the liquids of pH 7 is 


enzyme (below 0 C') on 
its activity, 


neutral and it equals the acidity of pure water at 25 C°. 
You con determine pH of any solution using the pH indicators figure 21). 


وف سا e‏ 


Power ol acie ition increas Power of basie solutions neste 


Figure 21; Relationship of pH with the nature ofthe solution 
‘= pH and the enzymes activity 

You know that the enzymes are protein substances. They contain acidic 
carboxylic groups COOH, and basic amino groups NH,. So, the enzymes are 
affected by the changing of pH value. 
Each enzyme has a pH value working at it with a maximum efficiency called the opti- 
mal pH. If the pH is lower ce higher than its optimal pH, the enzyme activity decreased 
niil it stops working. For example, pepsin works at low pH. i.e, it is highly acidic 
while trypsin works at high pH. i, itis basic. Most enzymes work at neutral pH 7.4 


enzymes work at pH. 
IA 


1 £3 45 m 


Figure 22 The optimal pH values for popin and trypsin enzyres 


corte ) 


For more knowledge about this topie you ean refer to the Egyptian 
Knowledge Bank (EKB) through the opposite link. 
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Nanobiopharmaceuticals. 

Proteins have several vital roles in the human bady. The ability af proteins 
to treat a lot of diseases and disorders has been discovered, These biological 
macromolecules have been known as blopharmaceuticals. Like several medicines, 
it is extremely difficult to carry on the medicine directly to the target parts or 
cells in the body. Recently and after the enormous development resulted from the 
nanotechnology, many trials are conducted to carry on the medicine to the infected 
cells in the body by using nanoparasites. These trials of carrying on the medicine to 
the infected cells in the body by using nanoparasites have led to the originating of a 
new field called nanobiophamnaceutics. As a result, the products used in this field 
are called nanobiopharmaceuticals. 


=» Carbohydrates: Carbohydrates are biological macromolecules made up of 
several simple molecules (monosaccharides). They include sugars, starches and 
fibres, They also are made up of carbon (O, hydrogen (H) and oxygen (O) atoms 
with the ratio 1:2: 
* Lipids: Lipids are biological macromolecules made up of carbon (C), hydrogen 
(H) and oxygen (O atoms. They made up of a large group of heterogeneous 
compounds. All lipids are insoluble in water and dissolve in nonpolar solvents 
asbenzene, and carbon tetrachloride 


= Proteins: are biological macromolecules made basically up of carbon (C), 
hydrogen (H) , oxygen (O) and nitrogen IN) atoms. They have high molecular 
weight and their building units are amino acids. 

* Nucleic acids: Nucleic acids are biological macromolecules. They contain 


hydrogen, oxygen, nitrogen, carbon anc phosphorus. They have two types: RNA 
and DNA. They are made up of basic urits called nucleotides. 


* Metabolism: Metabolism is a group of biochemical processes occurring i 
the cell. During these processes, complex and macromolecules are built up from 
simple molecules, and some other macromolecules are broken down to release 
the chemical energy stored in them, 

* Catabolism: Catabolism is a process in which some macromolecules 
(carbohydrates, proteins and fats) are broken down into simple molecules to 
release the chemical energy stored in them. 
aubolism entyrnes powr of hydrogen (PH) 
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Concept Chart of Chapter One 


are made up of 
occur inside the cells 
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First question: Multiple choice questions: 
£5) From examples of disaccharides: 


A. Glucose A. Fructose Galactose: D, Sucrose 


(87 Liquid fats formed by reaction of unsaturated fatty acid with glycerol. 


A. Oils B Fats C was D. Cholesterol 

(3 Macromolecules contain hydrogen, oxygen, nitrogen, carbon and phosphorous, 
A Proteins 8. tps C. Carbohydrates D. Nuclec acids 

[3] Building blocks of protein. 

A. fattyackts B Aminoacids. ^ C. Muceicadds D. Glucose 


E] Which of the following is not monomer? 
A. Glucose molecule 8. Ammo C. Anucleatide — D. Protein 


8i 
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[s] Which of the following is not a function of proteins? 


^ Waianceanduansmissonofgenetc B. Controlling the rate of reaction 
Information 
C. Resisance of diseases D. Movement of materials inside and 


outside cole 
[E] Which of the following statements is correct? 
A. Simpe supr is composed of B Protein is composed of amino acids 


polysaccharide 
C. Glycerol is composed of Tatty acids  D. Nucleotides are composed of nucleic 
acids 
[E] How does the enzyme increase the speed of the chemical reaction? 
‘A. Dy lowering the activation energy B. By increasing the activation energy 
C By releasing eneigy D. By absorbing energy 
Inthe chemical reaction, the substrate bind with the enzyme at a region called the: 
A. Promotor E. Resultant Target D, Aciveste 
[ii] Which of the following biological molecules is consisted of glycerol and fatty 
acids? 
Ae Sugas B. Starch © lipids D. Nucleic acids 


Second question: Give reasons: 
The catalysis of protein albumin produces amino acids only. 


[E There are mi 
acids is limited. 


ns of protein compounds despite that the number of amino 


Some animals can maintain their temperature in severly cold places. 
[3] Sudan- stain is used in detecting lipids 


Monosaccharides are the responsible for the procesces of energy transferring 
inside cells of living organisms, 

Third question: Compare between each of the following: 

[3] DNA and RNA with respect to pentose sugar anc nitrogenous base, 

Simple and complex sugar with respect to difinitions and give an example. 


GB] Anabolism and catabolism. 
Structural questions: 


(3) The following figure illustrates ihe relationship between the activity of an 
enzyme and temperature: 
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Enzyme activity 


w 20 030 
Temperature 


Temperature at which enzyme activity starts 


Temperature at which the maximal enzyme activity appears 


Temperature at which enzyme activity stops 


The thermal range of enzyme activity. 


Using results in above table, explain the effect of temperature on enzyme activity. 


Meg SY 


The cell is the basic unit of all lite forms. Some living organisms are made up 
af a single cell, while some others are made up of enormous number of cells. For 
example, the human body is made up cf 10.000.000.000.000 cells. Most cells are 
extremely tiny to the degree that you can only see them by the microscope. 

The cells are specialised to perform certain functions in the plants and animals. 
For example, at the time you read these words, the nerve cells in your eyes carry 
messages of what you read to the brain cells and the muscular cells connected to 
your eyeballs move your eyes across the page. 

Cells are collected together to form tissues such as the nerve tissue or muscular 
tissue. In turn, the different types of tissues form organs such as the eyes, heart and 
lungs 

All the cells whether they are specialised or unicellular organisms share i 
general characteristics. The cell respires, feeds, rids of wastes, grows, reproduces 
(produces similar cells) and finally dies after a certain period of time. 

The cells can perform all these functions because they have special structures 
called cell organelles, where each organelle is specialised for performing a certain 
function 
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You know that al living organisms are characterized 
with common characteristics such as feeding, 
transferring, respiration, excretion, motion, sensation 
and reproduction. Some living organismsare unicellular 
such as bacteria, Amoeba and Paramecium, while most 
of them are multicellular such as humans, whales, and 
trees. 
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ihe et wt Ri ol ieir ral size 
Cell: The cell is the tiniest building unit in the 
organism's body capable of carrying out all the functions 
of life, 
Observe the group of cells illustrated in figure 1, 
then identify: 
* What are the differences between these cells in 
regard to the shape and size? 


* Determine which of these cells is the tiniest and 
which is the biggest. 
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* According to your point of view, why cells differ from each other in the shape. 


Cellsvary in the shape, structure, and sizeasillustrated PE 3 
in figure (1). There is a relationship between the cell shape 

and the functions it periorms. The nerve cell (neuron) وز‎ | Of all fod calls, te 
long to be able to transier the messages from the spiral | Pros We gl He 
cord present inside the vertebral column into your toes. | parve cll may reach one 
The muscular cells are characterized by being cylindrical | moter or a title mor. 
and long, and accumulate with each other to form muscle | while the biggest cell is 
fibres, The muscular cells can contract and relax to help | he osricy urortlied 
the animal move freely. æ 


Cell Theory 


From the scientists which have contrisuted in developing the cell theory are 
scientists: 


Robert Hook 

He is an English scientist and has the favour in discovering the cells. In 1665, 
he invented a simple microscope and used it to screen a piece of cork. He found 
that the piece is composed of small boxes, figure 2. He named each box the word 
cell. The tem cell is derived from the Latin word cellula which means the cell or 
the small room. 


Antonie Van Leeuwenhock 

Antonie Van Leeuwenhoek was born in Netherlands in 1932. He spent his life 
as a government employee. Van Leeuwenhoek was amateur lo screen objects using. 
the lenses. By using these lenses, Van Leeuwenhoek succeeded in making a simple 
microscope with ability to magnify the objects up to 200 times of their real size, 
He used this microscope for screening different substances such as water of ponds, 
and blood. Van Leeuwenhoek was the first human being to observe the world of 
microscopic organisms and living cells. 


Figure 2: The deno which Robert Hook demowetael 
for he cork tissue in the fom of rows of sequence Figure Annie Van Lecumenhoeks 
spaces ashe screened toughout the microscope misracape. 
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Matthias Schleiden 
In 1838, the German scientist Matthais Schleiden deduced that all the plants are 
composed of cells. He slated his conclusion depending on his own researches and 
that of the other previous scientists. 
Theodor Schwann, 

In 1839, the German scientist Theodor Schwann deduced that all living 
organisms bodies are composed of celle. Develop round 


Rudolf Virchow ry 

Rudolf Virchow is a German doctor. In | pre : 
1855, he stated that the cell isthe functional | haere v tee et 
and building unit of all living organisms. | schien, Theodo Schwann amd 
Additionally, he emphasized that the new | Rudelfvienow in cicovering iecit 
cells are produced only by previous other 
living cells 


The efforts of previous scientists have resulted in and gave rise to what is known 
by the cell theory. The cell theory is considered ihe most imporiant basic theory 
in the modern biology. This cell theory is mainly based upon the following three 
principles: 

Ê All wing organisms are made up of cells. 

@ Cells are the basic functional units for all the living organisms. 


@ All cells come only from other pre-existing living cells. 


Development of Microscopes 


The progression of biology is thoroughly based upon the development af the 
technologies used in the science field related to the cell science (Cytology). This 
development has leacke to Increase the ability of scientists to observe end analyse, 
Among of all the technologies, the microscope was the most important tool. 


Light Microscope 

The light microscope was the only available tool for the scientists until 1950, 
This microscope depends on the sunlight or artificial light to work. It is characterized 
with its ability to magnify micro - organisms and nonliving things. It is also used for 
screening the composition of large sized objects by slicing them into thin slices that 
allow the light to permeate through. The light microscope could magnify the objects 
1500 times of their actual size according to the magnifying power of the wo lenses 
used (objective and ocular lenses). These lenses are made of glass and they can not 
magnify mote than 1500 times because the image will be blurred (unclear), 
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‘igure 4: White blood cell ae seen by a compound light micescepe, he inge it 
manife 1000 times ts acu sire 
The total magnifying power of the light microscope can be calculated through 
the following relation; 


Magpitcatin'= the magnifying prier of car les - tho magnifying power ofthe objective lens, 

Over years, scientists innovated better methods to observe the samples more 
clearly throughout increasing the contrast (difference) between the different paris of 
the sample, One method of these contrast methods between the sample parts was 
using the dyes to stain or colour certain parts of the sample to be clearer. Similarly 
when we screen the white blood cells as illustrated in (ligure 4). On the contrary, 
using the dyes involve disadvantages such as they kill the living samples. There is 
another method to increase the contrast which is done by changing the level of 


light. 
+ Observe: How does the contrast between the three images in figure 5 seem? 
Compare them. 
Electron Microscope. met 
Life Skill: 
In 1950, scientists started to use the electron 
microscope in which a beam of electrons with high- Communication Skills 


speed is used instead of light. These electrons are | مون‎ 
controlled by electromagnetic lenses, Objects can be 
magnified 1000.000 times of their actual sizes. 


the references in 
school library or ihe 
internet to write down 
The election microscope provided a field to | a repot about electron 
clarify the cellular components that had not been | microscopes. Review your 
known before. It helps to know more accurate | report with your teacher 
details for the structures that had been known | then display it in front of 
before because the electron microscopes provide | your classmates to discuss 
high resolution magnified, and highly contrasted | it. 
images comparatively to those produced by light 
microscopes. It is related to the shortness of the 
wavelength of the electronic ray comparatively to the light ray. Objects! images are 


received on a fluorescent «creen or on a highly sensitive photographing board. 


There are two types of electron microscopes: the scanning electron microscope 
used for studying the cell surface, ard transmission electron microscope used for 
studying the interval structures of the cells. 


4% Observe the image of the white blood cell under the two types of the electron 
microicopes-scanning and transmission. 


es. 
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"The transmission The scanning clecron 
eleciron microscope icoscope 


Figure 5: Ave blood cll as ¢ appears under the scamming cctoni microscope يما يسو‎ power 
ved 150) and as it appear under he hansen electron micricope magnifying power used 6000) 
Compare the ome Images in he v core 
* Thus, you can see that the development of microscopes increases our 

knowledge of the science of cell (Cytology) and its related sciences. 


Biology - Unit 2 


Activites and Excersises 


M — will use the compound 


Safety precautions | microscope in several activities. You *- 


can use it correctly in this activity. 
ليا‎ Procedure: 


Activity goal [3] Cut the onion into 4 pieces. 
ل‎ OEE Wm | [S] Using forceps , separate a part “a 
dea tat can rar be sen ly | of the thin transparent membrane d 
pem lining the concave surface of one 


of the pieces, Put it on a water drop placed at the middle 

of a glass side, then cover it with a coversip. 

Examine using the low power objective lens, then 
Materials needed the high power one of the microscope. Observe the most 

A ener. glass dde emi, superficial layer of cells. 

us dee Meer ids | [8] Usea blotter to remove excess water then adela drop 

Shin of iodine at جد‎ edge of the coverslip. lodine will difiuse 

throughout the specimen 

[E] Re-examine the specimen using the low, then high power objective lens of 

microscope. Observe the difference. 


Using desde deke , 
beriny, comparing, wearing 
Sng araning da 


Observation and data recording and analyzing‏ جور 
lens of‏ 


[3] Observe : How many cells that you could see using low power objec 
microscope? 
f] Observe: How many cells that you can see using the high power objective lens? 


[3] Observe : How did onion cells appear using iodine solution instead of water? 
ade i" i ian ا‎ i s 
TE] Why is the microscope used? 


[ How cen microscope be used correctly? 


By the ond of ths chapter, you shout 


ea You have leamed that the cell is the functional 


5 Ee mad | And building unit in all living organisms. These celis 
Pismo tts are characterized by their ability to grow, reproduce, 
ii seni respond to extemal stimuli and perform the different 


Biene meau a أده‎ metabolic processes 
Fei te draco he p> | ink 

FT fh el vl 

Sistemi * How cana cell perform all these functions? 

* What are the structures present in the cell that 


Daiga marl enable tito perfona these functions? 
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| Cell Parts 


The cell is basically made up of a protoplasmic mass 
surrounded by the cell membrane. The protoplasm is 
differentiated into a nucleus and cytoplasm. Cytoplasm 
contains a group of cellular structures called cell 
organelles. 
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First: Cell wall. 

Cells of plants, algae, fungi and some bacteria are surrounded by a cell wall besides 
the cell membrane. This wall provides the cells with support and protection. Cell wall is 
characterized with being pitied. It is mainly composed of cellulose fibers, therefore this 
‘wall allows the passage of water and dissolved substances through it easily. 


ey a al gc 


Call walls ply an 
imporiartrleinprotecing 
she cells and making them 
resistant to wind and other 
weather fhelors. These 
nalle provide the cols 
with strong support as in 
she peronnial bees such as 
palm tees. While herbal 
small plants contain cel 
walls wih lite elsiciy 
ikat male them able to 
maintain their shapes عد‎ 
they are exposed 10 song figure: Cellos ber: In the cell wall ofthe plant cell 
(nnd 


Second: Cell membrane(plasma membrane) 

It Is a thin membrane covering the cell and separates its components and 
surrounding medium. This 
membrane performs a 
basic role in organising the 
passage of substances. lû 
and from the cell. Besides, 
it prevents the spreading of 
cytoplasm outside the cell. 


Cell membrane is composed of wo layers of phospholipids molecules which 
their hydrophilic heads (dissolve easily in water) meer the water medium in and 


‘out the cell. While their hydrophobic tails (do not dissolve) are present inside the 
membrane, figures 9 and 10, 


Figure 6 The erocure ofa cel revirane 
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Molecules of proteins are embedded between molecules af these two layers. 
Some of these protein molecules work as cell identification sites to different 
substances such as nutrients and hormones. While some others work as gates to 
pass the substances to and from the cell 


Due to the phospholipids forming the cell membrane are a fluid substance, the 
membrane in turn is considered a fluid structure (similar to the oil floating on water 
surface). The linkage of phospholipids molecules with molecules of cholesterol 
contributes maintaining the cell membrane cohesive and intact. 


Third: Nucleus 

The nucleus is the most obvious organelle in the cell that you can sce under. 
the microscope. It often has a spherical or oval shape and located in the middle 
of the cell. Furthermore, it is surrounded by a double membrane called the 
nuclear envelope. The nuclear envelope separates the contents of the nucleus from 
cytoplasm. There are several tiny pores in the nuclear envelope through which the 
substances pass between the nucleus and the cytoplasm. 


The nucleus contains a transparent gelatinous fluid called nucleoplasm. The 
mucleoplasm contains minute tangled threads coiled around themselves and called 
chromatin. The nucleus also contains another structure called nucleolus (Figure 11). The 
cell nucleus may contain more than a nucleolus, especially in the cells responsible for 
forming and producing the protein substances such as enzymes, hormones and so on, 


Nucleolus 


Nuclear emslope 
ة-‎ Chromain ia 


Endoplasmic 


Nuclear pore 


Figure 11: Sructure ol the nucleus 


Structure of chromosomes 

During cell division, chromatin gets changed 
into roctlike structures called chromosomes, 
figure 12. Chromosome appears in the metaphase 
of the cell division consists of two threads joined 
together at a central part called centromere. Each 
thread of those two threads is called chromatid, Fige 12 Behaviour of cuomosomes 
figure 13. Each chromatid is composed oF nucleic hing cal dhision 
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acid DNA colled around molecules of proteins called histone. DNA carries the 
genetic information that controls the shape and structure of the cell and organises, 
the vital activities of the living organism cells. All your body traits are inherited fram 
your ancestors and you inherited them throughout transferring copies of the stored. 
genetic material which is being copied to the new generations during reproduction. 


Word meaning: 
Chromosomes were given this name Because they are stained by the basic dyes and take 
a coloured stain that makes them more clearly seen during cell division. 


| Do you know? | 


(Chromosomes not consisted 
of 2 chromatids in all phases 
of moss except at its 
beginning tl ils metaphase 
it becomes consisted of 
fone chromatic! i araphase 
and telophase, and called 
dawger cwomosome. At 
the begining of each new 
division, the genetic material 
^s duplicate, sû each 
chromosome. consists of 2 
chromatids.. 


Fiere 13) Chrorenerre æ appeared under the electo rleacope 
dui الع‎ division 


Fourth: Cytoplasm 

The cytoplasm is almost a fluiciike substance present between the cell 
membrane and nucleus. It is mainly composed of water and some organic and 
inorganic substances. I also contains a network of threads and microtubules that 
acquirethe cell a support to help it maintain its shapeand form. In addition to its work 
as passages to transfer the different substances from one place to another inside the 
cell and is called the cytoskeleton. The cytoplasm also contains a group of various 
structures known as cell organelles. Some of these organelles are not surrounded 
by a membrane and called non-membranous organelles such as ribosomes and 
centrosome. While some other organelles are surrounded by e membrane and 
called membranous organelles such as endoplasmic reticulum, Golgi. apparatus, 
mitochondria, lysosomes, vacuoles, and plastids 


Ribosomes‏ هه 

Ribosomes are round-shaped organelles that synthesize protein in the cell. 
Some of them are present in the cytoplasm (single or in clusters) where the protein is 
produced and directly released in the cytoplasm. The cell uses itin its vital processes 
such as growth, regeneration, and so on. While most ribosomes are attached to the 
‘outer suriace of the endoplasmic reticulum and produce the proteins transferred by 
endoplasmic reticulum to the outside of the cell such as enzymes) after entering 
some changes to it. 


dé) Centrosome 

Animal and some fungi cells (except for nerve celle-neurane) contain two tiny 
particles called centrioles. They are located near the nucleus in a region of the 
cytoplasm. This region is called centrosome pem 


The centrosome isnot present in the plant and some x: 
fungi cells. These cells contain a region of cytoplasm to 
conduct the same functions instead. Each centriole is 
composed of nine groups af microtubules ordered in 
triples in a spherical shape, figure 14. 


The centrosome plays an important role during cell 
division where the spindle filaments extend between 
the centrioles present at each pole of the cell. The 
centrosome also plays an important role in forming the 
flagella and cilia, 


@ Endoplasmic reticulum: 

The endoplasmic reticulum is a network of membranous canaliculi that extends 
in all cytoplasm. It is attached to the nuclear envelope and cell membrane, So it 
forms an interna! transferring system that benefits in transferring the substances fram 
a part to another inside the cell and «o transferring the substances between the 
nucleus and the cytoplasm. 


There are two types oi the endoplasmic reticulum‏ ع 


There is a rough endoplasmic reticulum and smooth 
endoplasmic reticulum. The rough endoplasmic reticulum | reticulum rere 
is characterized by the presence of a large number of دنا نهدا‎ ead 
ribosomes on its surfaces. It is specializes in synthesising | Tee i P 
proteins inthecell, making changes ontheprotein produced | iy reyes in cellsof 
by the ribosomes, and making new membranes in the Cell. | stomach lingan 
As for the smooth endoplasmic reticulum, the ribosomes | endocrine ande Exptin 
are absent from it. It is specialized in synthesising lipids, | isin the igh of your 
transforming glucose into glycogen, and modifying the | study ofendoplamic 
nature of some toxic chemicals in the cell to reduce its | "Holum functions. 
harmful effects. 
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Figure 


@ Golgi apparatus 
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Figur (15) Endoplasmic reticulum. 


Golgi apparatus is a series oí flat membrane- 
bound sacs. The numbers of Golgi apparatus differ 
in the cell according to the cell's secretion activity, 
Golgi apparatus ie specialised for receiving the 
molecules of substances secreted by the endoplasmic 
reticulum across د‎ group of transporting vesicles. 
Then, it classifies and modifies these vesicles and 
distributes them into the places where they are used 
in the cell, Golgi apparatus may also pack them 
inside secreting vesicles called lysosames, that move 
forward to the cell membrane as the cell dismisses it 
to outside as secretory products. 


Golgi apparatus is named for | 
its discoveres alan anatomist | 
and pathologist Camillo Golgi 
who described it for the frst 
bme in 1696. This organelle is 
also known as Golgi complex ol | 
Golgi apparatus, It «also known 
as dictyosomes. in plans anc 
algae. 
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49  tysosomes 

lysosomes are small, round, membranous 
vesicles formed by Golgi bodies. They contain 
a group of digestive enzymes. lysosomes” 
function is to rid of worn and senile cells and 
organelles which no longer have benefits. 
Furthermore, lysosomes digest the large 
molecules of nutrients engulied by the cell 
and change them into structurally simpler 
substances to enable the cell to benefit ‘rom 
them. For example, white blood cells use 
the digestive enzymes present inside the 
lysosomes to digest and destroy the pathogens 
which invade the cell, figure 17. 

The cell is not affected by the lysosome 
enzymes because these enzymes ore 
surrounded by a membrane isolating them 
from the cell components. 

Mitochondria 


yn 


Figures (17% The oe of lysosmes In digesting the 
pathogens inside white blood cells 


For more knowledge about this topic 
you can refer to the Egyptian Knowledge 
Bank (EKB) through the opposite link. 


7 
dU 


Set 


Imagine that 
the loner membrane 
(of mitochondria does 


Mitochondria are sac-like membranous organelles. Its 
wall consists of two membranes. A group of folds known 
às cristae extends from the inner membrane into its matrix: 5 
figure 18. These cristae work on increasing the surface on | ا‎ of 
which the chemical reactions producing the energy take | or decrease? Explain 
place. Mitochondria are considered the main storehouse 
for the respiratory enzymes in the cell. They are also considered a storehouse for other 
substances necessary lo stre energy resulting from respiration (due to the oxidation of 
the nutrients, especially glucose). The energy resulting from respiration is stored in the 
form of a chemical compound called adenos ne triphosphate (ATP) from which the cell 
can extract energy once more, 


mor contain ction. 


Figure (V6); Nituchondron 


vacuoles‏ جه 


The vacuoles are sac-like membranous sacs (similar to bubbles filled with a 
liquid). They store water, nutrients, and the wastes of the cell until it gets rid of such 
wastes, The vacuoles are small and large in number in animal cells while they are 
collected in one big vacuole or more in the plant cells. 


d Pastas 


The plastids are various shaped membranous organelles present in plant cells 
only, There are three types of plastids that differ from each other in regard to the 
pigment present in each type: 


* White plastids or Leucoplasts: They are plastids that don't contain any type 
of pigments. They work as centers for storing starches. Furthermore, they can hee 
present in the roots of sweet potatoes, stems of potatoes and the internal leaves 
of cabbage. 


+ Chromoplasts: They are plastids that contain carotenoids which their colours 
varies between red, yellow and orange. This type extensively spread in the petals 
of flowers, fruits and in the roots of some plants such as rapeseed 


* Chloroplasts: They are present in the leaves and stems of — "Enrichment | 
green plants. They contain the chlorophyll that transfons (oars of the plant 
the light energy of the sun into chemical energy in the form | (qi are related to he 
أن‎ glucose throughout photosynthesis. Chloroplasts are Ghromeplasts ss in he 
composed of a double envelope surrounds a matrix called | petat ofthe Rowers or he 
the stioma. The stroma contains layers of disc-shaped, | presenceolsomecoloured 
compact structures known as thylakoids which each group pigments in cytoplasm as 
of them forms what's known by granum. (figure 15). معد سد ا‎ 


Cooperate with your colleagues in the group to 
perform this activity and discuss them about the 
observation the have reached. Explain and compare 
the results with that of 2 other groups. Participate in 
expressing an opinion during the group ciscussion 
that occur uncer the supervision and guidance of your 
teacher . 


Procedure: 


[3] Use forceps to separate a young leaf from the tip of 
Elodea plant and put it on a drop of water places on a 
glass slide. Cover with a covers! 
[E] Examine the leaf by the low power objective lens 
(4x) of the microscope, then by the medium power 


Safety precautions 


AT 


Activity goal 
Camping te plant and animal 
idm 
Acquired skills 

Woning in + team, one 
esie dawig «recording 
Sand amlying da. Concluding 
“sng eren 

Materials needed 
‘Gn side Hodes glont lene 
‘ores, deppet wate prepared 
Sik of Muar check cus 
Conpoundlight microscope. 


one (10x), Observe the superiicial layer of leaf cells . 


diferent structures . 


Draw some cells you saw. Label 


[3] Examine the specimen using the high power objective lens (40x). What are the 
cellular structures you observed now? Draw these structures inside the cells that 
have already drawn and label them . 


[S] Repeat the steps ( 2-4) with the prepared slide of human check cells. 
| Observing and diagrammatic drawing: 


Animal cell 


Plant cell 


Recording and analyzing data:‏ جور 
Record the common and different structures you observed in bath the cell of‏ ]3[ 
Elodea plant and the cell of human’s check in the following table:‏ 


[3] How can you make the structures observed in the plant leaf cells more visible? 


[E] Whar are the organelles you expected to see , burt did nor appear ar examination? 
Explain the reason. 


Conclusion:‏ هم 
What do you conclude from this activity?‏ 


XE WV 


Activity goal 
وف اميتي‎ o rod taies cal 
[ee 
Procedure: 
Activity skills [3] Bring a water filled glass dish 
امسا‎ alo comi 
IE] Add a suitable amount of vegetable oil till cover 


7 Water surface. 
Materials needed. " 
Glass dik, wee ol, water, [3] Disperse a little of the fine sawdust on the oil layer 


rd leo dot surface. 


we Observation and data recording and analyzing 
[E] Observe ! Whar will happen to oil after pouring it on water surface? 


E] Observe : What will happen to sawdust after its dispersing on oil surface? 


(31 Analogy : Whow what each of water , oil , and sawelust represents in structure 
of cell membrane? 


Conclusion:‏ هو 
What do you conclude from this activity?‏ 


(Safety precautions Procedure: 
[E] Use the pincers to cut the electric wire into equal 
[X] paces about 30cm each) 


Activity goal 
Deis a maki for oe 
romane wing اميه وطح‎ 


uie 
Acquired skills 
Designing Prin woking in 


Materials needed. 


eire eim anc 4 | [31 Roll the wire around the metallic stalk to get a spiral 


máy pier pee 
qom - shaped wire. 
[5] Fix the metallic wire upon the disc-shaped magnetic 
pieces. 
» What does each spiral piece oí wire represent? 


» What does the magnetic piece represent? 
IE] What is the difference between the 2 figures (A) and (B): 
. بم‎ 
٠ B 


» Are the chromosomes equal in size? 
[E] Design another activity shows the 
chromosomes using wood or carcbbcard as 
in the opposite figure i 
^ 5 


+ Are the chromosomes equal in size? 


* What does it mean having a heterozygous 
pair of chromosomes in the opposite 
figure? 

» What do you conclude from this activity? 


inting HOUSE 
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ssessment activity 


Study the following figure, then answer the following question: 
The figure illustrates the structure of 7 
+ Write down the name of numbered parts: 
" 
n 1 
= What is the function of this organelle? 


[E] Examine the following figures, then answer the following questions: 


+ Specify the type of cells? A : 
+ Name the following numbered parts: 


1 sR 3 E 
5: 6: 7 6: E 
E: 10: 


* What do you expect to happen when the organelle no. 2 is removed 
from the cell ? Explain, 


IE] In light of the study of the distinguishing characteristics of both prokaryotic and 
‘eukaryotic cells: in front of you a picture of a microorganism 
‘hat live in the human alimentary canal , Specify the type of the 
cell of this organism , prokaryotic or eukaryotic ? Explain. 


IE] The following table shows some information about three different cells. 
Determine whether each cell ie prokaryoticor eukaryotic. Kany of them is eukaryotic, 
determine whether it is plant or animal cell. Give an explanation for the decision 
taken in each case, with each cell. 


Cell wall 
Cell membrane 
Chloroplastids - 
Mitochondria 


Nucleus. 


* Cell (Al ype: E » € 3 
Cell (B) type: . 


Most living organisms are composed of several 
cells. But, are these cells irregular or disordered? Does 
each of them work separately from the other? 


Organization of Living Organisms 

Cells are specialized in their functions, so they are 
present in types but not one. Each group of specialized 
cells organize to form what is known as a tissue. For 
example, the heart muscular cells which organize with 


each other to form the muscular tissue of the heart wall, 
figure:20. 


[igor tox Manca 
save nha wal 


figere 1x Hea 

Ifthe cells forming the tissue were symmetrical with 
‘each others in the shape, structure, and function, then 
the tissue is called a simple tissue. 

But, if the tissue is composed of more than a type 
of cells, then i: is called a compound tissue. Types of 
tissues vary and contrast in regard to the difference and 
diversity of living organisms and so are the activities and 
the vital functions conducted by the tissues. We will 


‘Differentiation 


INA 
` offPlantand\Animal\Tissues, 


ery e onaranon leves n. 
‘he musta ring onan 
erri the concepe iti. 
معام سكاف‎ bonoen, the ile 
and complex rss, 

العامة deren pes of‏ باصا 
cand lentes‏ 

Determine e fons of he ie 


By te end ot his chaptor, yeu shouid 
— 


identify the most common types of tissues in animals and plants in the following. in 
most living organisms the tissues organize with each other in groups called organs. 
Each organ is a group of tissues working harmonly to perform certain functions. 
Such tissues end organs are present in plants and animals. For example, the heart, 
figure 21, is an organ in the multicellular organisms such as humans. It is mainly 
composed of a heart muscular tissue, nervse, and connective tissue, Heart muscles, 
nerves and connective tissue Collaborate together in their work to pump the blood 
from the heart to all body paris 

The group of organs working together form what is known as the system. The 
heart, blood and blood vessles form the circulatory system of humans, figure 22. 
Systems organise and integrate together to form the whole body of the organism. The 
human bor is composed of the tegration of several systems Besides the circulatory 
system such as skeletal system, muscular system, nervous system, digestive system, 
respiratory system, excretory system , reproductive system and so on. 


Plant Tissues 


Plant tissues vary into simple and compound tissues. 


First: Simple tissues 
There are three types of simple tissues: 
Parenchyma tissue: The cells of parenchyma 
tissues are oval or round shaped. Their walls are €. 
soft and elasicand contain spaces among them 
for aeration. The parenchyma tissue Contains 
chloroplasts, chromoplass, cr leucoplasts. 
Parenchyma cell contains one big vacuole or 
more filled with water and mineral salts. The 
parenchyma tissue performs several functions 
Such as photosynthesis, storing nutrients such as 
starch, and itis responsible for aeration. 


Collerchyma tissue: The collenchym tissue is a 
soft tissue. tis a living tissue and its cells. are 
somewhat rectangularshaped cells. Ils walls are 
irregularly thickened with cellulose. This tissue 
helps in supporting the plants by accuiring them 
the elasticity needed 

Sclerenchyma tissue: The sclerenchyma tissue is 
a solid tissue. It is a non-living tissue, The celis of 
these tissues are thickened by a substance called 
lignin, in addition to cellulose. It also strengthen 
and support the plants and acquiring them the 
elasticity and hardness needed. 


Figure (23) Parenchyma tisue 


For more knowledge about this topic 
yov can refer to the Egyptian Knowledge 
Bank (EKB) through the opposite link. 


Second-Comples tissues 

Examples of complex tissues in the plants are vascular tissues the conductive 
tissue, They are divided into two types; xylem and phloem. Their function is the 
transport (conduct) in the plants. 
Xylem tissue. 
* The following link in the Egyptian Knowledge Bank (EKB) illustrate 

the structure and function of Xylem tissue 

Phloem tissue 


‘+ The following link in the Egyptian Knowledge Bank (EKB) illustrate 
the structure and function of Phloem tissue 


Animal Tissues 


Animal tissues can be differentiated into four basic types. Each of them matches 
with the function it performs: 


First: Epithelial tissues: They are the tissues that cover the outer surface of the 
body or line-up the body's internal cavities. The epithelial tissue is composed of a 
great number of closely adjacent cells connected by litle interstitial substance 

The epithelial tissues are subdivided into two basic types with respect to the 
shape and structure: 


d simple epithelial tissue: 
{ts cells are organized in one layer, figure 26, the example of this tissue are: 


Simple squamous tissue : It is composed of one layer of flattend cells as in the 
endothelium of blood capillaries and the walls the alveoli in the lungs. 


Simple cuboidal tissue: It is composed of one layer of cuboidal cells as in the lining, 
of kidneys’ tubules. 


Simple columnar tissue: It is composed of ane layer of columnar cells as in the 
lining of the stomach and the intestines. 


(— 
plam i ‘ree ae كلاف‎ 


Figur O6: Example of sinple spiel feno 
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@ Stratified or compound epithelial tissue: 
Ils cells are organized in several layers, figure 27, its 
‘examples are: 
‘Stratified squamous tissue: It is made up of several layers of com- 
pact cells above each others. The surface layer of this tissue is Fitne 7 stoniied 
squamous as in the skin epidermis. دوه‎ 
The epithelial tissue performs different functions with respect to its site such as: 
* Absorbs water and digested food as in the lining of the digestive canal. 
* Protecis the cells which it covers from drought and pathogens as in the skin epidermis, 
* Secretes the mucus that makes the cavities it covers smooth as in the digestive 
canal and the trachea. 
Second: Connective tissues 
The connective tissues are made up of somewhat distant cells that immersed 
in an intercellular substance that may be fluid, semi-solid, or solid (figure 28). 
Accordingly, they are divided into three groups: 


p Connective tissue proper: It is the most widely spread type. It gathers between 
being fairly solid and quite elastic. The main function of this tissue is to bind the 
different tissues and systems أن‎ the body with each other. This type Is present under 
the skin and in the mesentiíes 

@® Skeletal connective tissue: It includes the bones and cartilages. It contains a 
solid intercellular substance in which calcium precipitates in case أن‎ the bones. lis 
basic function is the supporting of the body. 


@® Vascular connective tissue : It includes the blood and lymph. It contains a 
fliud intercellular substance. Its basic function is to transport digested food and 


excretory substances. 


[e 
Figure (28: amples ol connective issues 
Third: Muscular tissues: 

The cells of this tissue are known as muscular cells ar muscle fibers. They 
differentiate from the rest of body cells with their abilities of contraction and 
relaxation. This helps the organism to move. There are three types of muscular 
tissues: 


€ Smooth muscles: 
They are composed of unstated involuntary muscle fibers, They are present in the 
walls of viscera such as the wall of digestive canal, urinary bludder and blood vessels, 


House 
aaa printing 
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A Skeletal muscles: 
They are composed of striated voluntary muscle 
fibers, They are usually connected with the skeleton, 
such as muscles of arme, legs and trunk. Figure (29): Smooth muscule fibres 


@ Cardiac muscles: 

‘They are composed of striated involuntary muscle 

fibers and present in the heart wall only, They contain 

special paris called intercalated discs that bind the gure cin: sees! muscle fees 
muscle fibers together and make the hear: beats in a 

rhythmic way as a functional unit 


* The following link in the Egyptian 
Knowledge Bank (EKB) illustrate the 
structure and function of muscular tissues 


Fourth: Nervous tissues: 
The cells of nervous tissues specialize in receiving sensory stimuli whether they 
are internal or external the body and connect them to the brain and the spinal cord, 


then transmitting the motor impulses irom one of them to effector organs (muscles 
or glands). 


For more knowledge about this topic 
you can refer to the Egyptian Knowledge 
Bank (EKB) through the opposite link 


Science. Technology and Society 


@ Stem cells 

Recently, scientists have discovered that there ic a type of cells has the ability to 
form any other type of specialized cells such as muscle cells, liver cells, nerve cells 
and skin cells, This can be done according to specific environmental treatmenis at 
the laboratory. These cells are called stem cells, These — "m 
cells are formed during the early stage of forming the 
embryo, As a result, scientists and doctors are hoping 
tousesuch cells to treata group of intractable diseases 
such as using these cells to produce dopamine used 
to treat those suffering from Parkinson disease or to 
transplant stem cells 10 give cardiac muscle cells as 
‘compensation about the damaged cardiac muscles 
in heart patients or getting cells producing the insulin F 
hormone as a compensation about the decrease  عدطوم‎ cells inthe early grewth 
of secreting thìs hormone by pancreas for diabetes sages 
patients and other diseases. 


Bi 
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@ Call fractionation 

Technology of cell fractionation is one of the modern 
technologies used to study each type of different cells 
farming certain tissue. Studying the different organelles 
forming one type of cells includes studying the site of 
these organelles, their functions and their components, 
Call fractionation technology benefits in studying the 
cellular molecules such as biological macromolecules 
like enzymes. Furthermore, studying biological processes 
occuring inside the cell, 


The Cell fractionation technology depends upon 
using ultracentrifuge apparatuses to separate cell 
organelles at different speeds depending on the different 
densities of these organelles, 


عيبا مانا 


* Cell theory: It states that the cell is the basic functional unit of all living 
organisms. Organisms are composed of cells and these cells may be single or in 
groupe. All the cells originate from pre - exiting cells. 

+ Parenchyma tissue: It is a tissue made up of irregular sheped cells with thin 
walls. It performs several functions such as photosynthesis, storing nutrients such 
as starch, and aeration, 

* Collenchyma tissue: It isa living tissue and its cells are somewhat rectangular- 
shaped. it has thickened, irregular walls uncovered with legnin. 

* The sclerenchyma tissue: It is a tissue strengthening and supporting the plants 
and protecting the internal tissues. 

» Epithelial tissue: It is a tissue covering the surface of he body from the outside 
to protect it from extemal stimuli such as temperature, drought, and pathogens 

* Connective tissue: The cells of this tissue are somewhat distant and present in 
fluid, semisolid, or solid intercellular substance. 

* Muscular (issue: Its cells are known as muscle cells or muscular fibers. It is 
distinguished from all the body cells with its ability to contract and relax. 

* Nervous tissue: Its cells are specialized in receiving the sensory stimuli. 

* Chromosome: Its a structure appearing in the metaphase of cell division. It is 
composed of two filaments each of them called chromatid. They are connected 
at a central part called centromere, 


The structural and functional unite are 


Divided into 


init Two. Activites and Excersises 


Procedure: 
(^ Safety precautions — | [E] Microscopically examine a group of slides that your 
teacher will give you, 
Compare these slides with the following figures, then 


Activity goal answer the following questions. 

of irri pes ol‏ مدقا لق 

montare onmia ونيد‎ 
Acquired skills 


deen scent desing , 
وال‎ ad aix dt 


‘Materials needed 
Prepares tees vaou pantand 
ime sinuses and compound 
metere 

Slide no (2) 


Slide no, (3) Slide no. (4) 


[3] Specify the types of tissues in the slide noli) 
Meere "iri ds con le 
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nt activity 


isses: 


E] The following figure illustrates the histological structure of a section in kidney. 
In light of study of distinguishing characteristics of animal tissues, specify the types 
of tissues that referred to in 


a 


+The type of tissue (A): 

+The type of tissue (B): 

The following figures show 3 types of plant tissues . Examine these tissues, then 
answer the follawing questions: 


a 


» Mention the name of each tissue of them. 


» Identify the type of the precipelated material on the walls of the tissue 
cells (B) and (©). 


First question: Give the scientific term for each of the following: 
A microscope, its magnification power reaches to 1500 times at maximum, ( 
[E] A tissue consists of one type of cells- ( 

A issue covers body surlace externally ard lines body cav ties internally. ( 
[E] Tissues that their cells are specialized in receiving the different eternal stimuli ( 


) 

) 

! 

) 

E] Muscles composed of suiated muscle fibres, and do not urder the will in her work.)  ) 
) 

) 

) 


(Gy Pats ef muscular tissue ofthe heart that mekeit pulses as a funcional unit. ( 

[Cellular structures responsible for protein synthesis, ( 

T] Cellular structures responsible for energy. production in the cell, ( 

[F] Minute interlaced laments that are tightly colld around shemsehies and change imo 
chromosomes during cell division. 6 y 

Second question: Choose the correct answer: 

[T] Chloroplastids in the plant cell is concemed with: 

A. peronmigphotesymhesis B. sringenegy C soring excess food! D. secreting protein 

[E] plasma membrane consists of = 


A. one layer of phospholipids B. wo layers of phospholipids 

C. Iw layer ot cellulose D. mo layers of chitin 

The small particles that found on the outer surface of rough endoplasmic 
reticulum are the... 

A. centrosome B. ribosomes C. ejtoplam. D, plastids 


(3 الى‎ the following organisms are found in the animal all except: 

A. centrosome B. mitochondria C. qolgiapparatus D. chloroplastids 

[5] The tissue responsible for transporting water and salts from the root to leaves is 
the: 

A. xylem E. phloem C. qarendya — D. collenchyma 

Third question: Compare between each pair of the following: 

[3] Light and electron microscapes 

[E] Cell membrane and cell wall. 
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Fourth question : Give reasons for each of the following: 

Naming skeletal muscles by this name: 

Epithelial tissues cover body surface externally. 

E] lysosomes can decompose the senile and worn organells. 

(31 Golgi bodies are abundant in glandular cells. 

E Plant cells have a difinit shape. 

[3] Plasma membrane bas an important role in the cell, 

Plant cells can perform photosynthesis, whereas animal cells can not do this 
process? 


Fifth question: Mention the role played by each of the following scientists in 
a discovering the cell: i i 


Robert Hooke. (E) Schleiden. f Schwann, fa Virchow.‏ و 


Sixth question: Mention the function of each organelle of the following: 
centrosome. —— [i] Golgi bodies. [7] Lysosmes. 


Miscellaneous questions: 
Mention the main principles of cell theory? 
Write down the name of 2 cellular organelles and their function. 


We have blue, brown, green and gray eyes, Also, we have hair of different 
colours - black, brown and blonde. We see the ornamental sparrows with green 
blue and yellow feathers, From where all these colours of living organisms come? 
How do these characteristics transmit from parents to their offspring? 


Theancient prevailing belief before mendeF s experiments was that these colours 
are produced by the colours mixing theory. It is believed that the hybridization 
between two parrots, one with yellow feathers and the other with blue ones, will 
produce parrots with green feathers 


Recently, after discovering the chromosomes and the traits they carry on, the 
concept of traits inheritance has been changed and becomes obedient to laws and 
mechanisms which control the transmission of traits from a generation to another 
generation. The prediction of traits appearance in the produced individuals becomes 
more accurate and this helped in the prediction of genetic disorders in the offspring. 
This aggrancizes the Importance of the medical examinations before marriage to 
avoid the transmission of genetic diseases to offspring 


For move i e 
IPiriation about the topic of Inheritance ان‎ Traits "E 


Time Management 


Learning Outcomes 
By the end of this unit the student should be able to: 


rate dear 


‘= Explain hos blood grows are Inherited in humans 
plan he enn عي‎ rd. 


From a long time ago, man searches about how do 
genetic traits transmit across the successive generations 
and the causes of similarities and ditferences in genetic 
traits, 

At the beginning of the twentieth century, scientists 
discovered that genetic information are carried on the 
chromesames which lead to the appearance of traits in 
all living organisms. 

The chromosomes ate located inside the nucleus 
‘of each cell. They are found in homologous pairs in the 
somatic cells, 


"he following figure illustrates the chromosomes in 
cells of humans pancreas and white blood cells, 


Wt co Tiecieriocne d whe ae 


Figure (1 Different cells and cheemenerses 


By the end of this chapter, you 
Should be able to: 


‘pain the coronae eer 
Chik e een betae dw 
chremcsome cl pen 

Inet hath mort by the kaye 
humus. 

entry tv mure of crorasomes im 
one ring rive, 

Compare temecer he nete of he 
‘rl adele hemane, 

"plain the meaning al the inka. 
eet whiu $ na by crossing over. 


Karyotype 


We can photograph the chromosomes when they 
are in the clearest form using the microscope, then be 
demarcated and classified into homologous pairs, 


homologous pais Thole numer) 
After that, they arranged descendingly according in ceils of the eg onan 
to their size. To facilitate carrying out of this task, | dent expres he degre oft 
chromosomes can be coloured with different colours, Laðaneemex oris ire 


The descending arrangement of chromosomes 
according to their size and numerating them are called the karyotype. 


The following figures illustrate the karyotype of both the human male and 
female. 


Observe and identity: 


re (2: Haneef human mals ra (Ix Kayohpa ofa haman leni) 
* How many pairs of chromosomes in both Karyatypes of the male and female? 
* What is the difference between the Karyotype of both the male and female? 


Number of chromosomes 


The number of chromosomes in living organisms differs from a species to 
another, but it is constant in the individuals of the same species. Somatic (body) 
cells contain two sets of homologous chromosomes (one of them is inherited from 
father and the other from mother). These ells are called the diploid cells (2N), while 
gametes (sperms and pollens are male gametes and ova are female ones) contain half 
of the chromosomes number found in the somatic cells, ie. they are haploid cells 
(n. For example, the nucleus af each human somatic cell contains 46 chromosomes 
(23 pairs), while the nucleus of both the male gamete (the sperm) and female one 
(the ovum) contains 23 chromosomes only. 


* Chromosomes are descendingly arranged in homologous pairs according to 
their size from number (1) to number (23). The pairs from number 1 to number 
22 are called somatic chromosomes, while the pair number 23 represents the sex 
chromosomes. This pair is not subject to this arrangement where it comes after 
the seventh pair in size, but it is arranged at the end of chromosomes and given 
the number (23). 


* The karyotype of male differs fiom that of the 
female in the pair of sex chromosomes. This pair 
is asymmetric (heterzypous) in male OY) (Fig, 4) 
and symmetric (homozygous) in the female (XX) 
(Fig. 4) and called the pair of sex chromosomes 
because it carries the genetic information أن‎ sex 
determination. 


+ The constancy of the chromosomal number in 
both the males and females of all members the 
human race indicates that chromosomes carry the 
genetic information which determine the characters 
of humans and other living organisms. 


Figure (4) The sx chromosomes pair 
av. 


the chromosomal number in cells of some 


3€ The following table represen 
living organisms: 


Table(1): The chromosomal number in cells of some living organismse 


Human 46 Gorilla 48 
Wheat 
Hen. 32 Plant 42 
Onion 
Cat 30 EU 16 
hene Sweet 
s potato E 
Y plant 
Dog 78 Pea plant 14 
Tobacco 
pes 48 Frog. 26 


^ What can he concluded from this table? 
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Chromosomal Theory 


By 1902, the two scientists Sutton and Boveri had reached to the priciples of 
chromosome theory which can be crystallized in the following main points: 
* Chromosomes are found in the somatic cells as 
homologous pairs Qn). 
dale Scientists fouind that there 
= Sex cells (gametes) contain the half of chromosomal | مك دمت مم ممعي‎ genes 
number (m) due to meiosis where the pairs of | Carried on twenty. thee 
homologous chromosomes are segregated into two | pairs of chromosomes in 
‘equal sets of chromosomes, humans. The complete set 
* Each pair of chromosomes behave independently at | Bene In known as he 
f anam genome 
its transmission in gametes, 
* During fertilization the diploid number of chromosomes returns again. 
* Genes are located on the chromosomes and the single chromosome may carry 
hundreds of genes, 


‘Chromosomes and genes 
The chromosome is composed of the nucleic acid DNA and protein. DNA 
molecule carries the genes responsible for the genetic traits in living organisms, 
You have learned that DNA consists of building units called nucleotides. The 
gene consists of a sequence of nucleotides that represents a code of a protein 
responsible for the appearance of a certain trait 


Interpretation of Mendes laws according to the chromosome theory: 

The opposite figure illustrates the inheritance of a pair of allelomorphic 
(contrasting) characteristics in pea plant: 

A What is your explanation for the 


appearance of the purple colour only 
in the first generation plants? 


What is your explanation for the 
appearance of the two colours in plants 


of the second generation? 
* in the meiotic division, the genes carried ^ | Figate (5): Law of genele actors 
on the chromosome pairs are segregated ^ ليت‎ 


into the gametes, and during fertilization the 
chromosomes return back again in pairs 


* The dominant trait appears in the first generation in a percentage 100%. The 
dominant and recessive traits appear together in the second generation ina ratio 


3:1 , respectively. 


Biol, 


“nny 


* The opposite figure explains the inheritance 
of wo pairs of the characteristics studied 
by Mendel in his experiments, such as: the 
colour and shape of seeds in pea plants. 


The yellow colour gene (Y) of seeds is 
dominant on the green colour gene (y), and the 
smooth shape gene (5) of seeds domiates over. 
the winkded shape gene (s). 

^ Arethegenesoíscedscolourandthatofseeds. 
shape located on the same chromosome or. 
‘on two different chromosomes? 


^^ What are ihe possibilities of genes 
assortment into the gametes? 
^^ What are the ratios of the appearance 
of the two characteristics in members of 
both the first and second generations? 
* The assortment of genes cared on the 
chromosomes in gametes is independent 
because each genc is located on a separate 


chromosome, 

* The individuals. of the first generation carry 
the two dominant characteristics (the yellow Figure (6) = Law of independent 
colour and smooth shape) in a percentage arnment of gens 
10096. 5 


* The ratio is 9:3:3:1 in the individuals of second generation. 


A Go Further | 


For more knowledge about this topic #9 
you can refer to the Egyptian Knowledge 
Bank (EXB) through the opposite link. 


Safety prec: 


IX [E photograph and magnify a group of chromosomes 
using figure (1) 
Activity goal 
cna a aban 


Acquired skills 
Deigpieg formation. Hand 
‘working Casing 

Materials needed 
Baer, sers way adl 
aei 


[E] Use the scissors to get cuttings of different chromosomes. 

JE] Use the waxy adhesive to paste chromosomes on a white paper by arranging 
them descendingly in identical homologous) pairs according to their size , as 
in figure (c) 


Ta] Under each. chromosomes pair , write the number that indicates its order . 
[g] How many pair of chromosomes you arranged? 
Examine the karyotype in figure (c) , then answer the following questions: 
Tg] Does this figure represent a karyotype for a somatic cell or a sex cell? 
Why? 
IE] How many chromosomes in figure ic) t 
[g] What is the sex of the owner of this karyotype ? 
Why? 
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Assessment activity 


® Theopposite figure llustates the karyotype ofa cell 


i: cell ora sex 


[i] Does the karyotype representa sor 
cell Why? 


[E] Does it represent a cell of a male or a female? 
Why? 


[S] How many autosomes ? and how many sex 
chromosomes? 


@ Check the figure opposite. 

T] Which of the 2 karyotypes 
represents a somatic cell? 
Which of them represents 
a sex-cellt Why? 


EERTE] 
"u n" LU لل‎ LE 


[3] Does karyotype (A) represent a cell of a male or a female ? 
Why 


[] How many autosomest And how many sex chromosomes are there in both 
karyotype (A) and karyotype iB) ? 


Gregor Mendel arrived 1o that each trait is controlled. 
by one pair of genes, one of them is dominant while 
the other is recessive. Later, scientists found that several 
"ras were not inherited according to Mend's laws and 
called nen-mendelian characteristics, They include cases 
in which the emergence of gentic traits is affected by the 
interaction of the allelomorphie genes. 

* Examples of gene interaction are: lake of 
dominance, complementary genes and lethal gene. 


Eich pair of allerative character is calle 
allelomorphic characters 

+ In cose cf Mendelian chester: when crossing occurs 
benveento pure homozygous) irciviuals oneot ther having 
the dominant corocter and the other having the recessive 
one, the indivichaals of the first ial generation vill all show 
the dominant بعصم‎ Whilethe tow chracters the dominant 
and recessive, apear together in ratio 3 1, respectively, in 
the second al generation, This genetic pattern is called the 
complete dominances 


In Antîvhînum plant, the flowers are chracterized 
by three colours: red, white and purple. The following 
figure illustrates crossing of a plant with red flowers 
ARR) with another plant with white flowers (WW). 

# What is the flower colour of the first 
generation plants? 


By the end of this chapter, you 

should be able to: 

+ Domonerne the tinct of garos 
tace 

* Menon de men ol ak إن‎ 
Voci 
agli he ack afdoninance. 
Explain he rerplenertory gere 
ipis heel pret. 
tm the wieiarcs ol bood 
Gros n humans. 
Ses he ane cent ld 
pod 
eit» nod rap. 
‘Compare the four blood group. 
alain how rwn fea sre. 


+ Complet dominance 
+ Lee denim. 
Complementar genes 
* total genes 

+ moato 

* Agen 

+ Anders 

* hs aoe (tb). 


^ What are the possible genotype of first 
generation individuals? 
^ When first generation plants are self 
polinated and their seeds are cultivated, 
What are the possibilities of the flowers 
colour inheritance in plants of second 
generation? 
^ What is the ratio of the flowers colour in 
plants of second generation 
^^ Do these resulis agree with Mendels 
lust 
The gentic analysis (ig.7) illustrates that the 
flowers colour chracter js controlled by a pair of 
genes, no one of them dominates aver the other. 
This happens due to the gene interaction where 
each one of these allelomorphic genes has an 
effect in the appearance أن‎ the new chracter. 
^ Notice that the phenotype indicates the 
genotype In case of lack of dominance. 


Inheritance of blood groups in humans: 


Fire Ty Inheritance of flowers colour 
ALSO HMAmmhhumpam 


you can referto the Egyptian Knowledge 
Bank (EK) through the opposite link: 


Genetic classification of blood groups: 

Blood groups include three patterns in heredity, they are: 
* Multiple allels: Blood groups trait is carried by three 
allelomorphic genes: A,B and O. The incividual has only 
one pair of them 

2 Complete dominance: Both genes (A) and iE) 
dominate over the gene (O). 


Table 2 Bled groups ard. 
their genenpes 


aaa printing HOUSE 


% Lack of dominance: There is dominancy between gene (A) and gene (B). They 
participate together in production of a new trait, which is AB blood group. 
The opposite diagram shows mating 
of a man has blood group (AB) and a 
woman (O), 
#4 What are the expected blood 
groups of offspring? 
# What is the ratio of blood group 
among offspring? 
^ Ave there possibilities of other 
blood groups? 


Chemical classification of blood 
groups: 

Classification of blood groups into four groups (A), 
(B), (AB) and (O) depends upon two types of substances. 
found in blood. Thes substances are divided into two 
WW 


Table (3): A table shows blood groups 
cassfeation 


Antigens: 


They are the substonces that found on the surface 
of red blood cells. They ere two types: antigen (A) and 
antigen (8). 


Antibodies: 

These substances are antithetic 10 
antigens and found in blood plasma. They | A dispute took place between two men 
are two type: (anti = a) and (anti ~a). boutthe cligility of each in the parenty 


of a baby has the blood group (O), The 
^ Use table(3)to compare between the | blood group of bath men was (O) and. 


four blood groups. blood group of the first man wife was 
(A) while theblooc groun of ihe ceeond 
Importance of blood groups : م‎ 


@® Dispute resolution in determining 
paternity and enrollment children to their real parents (blood groups can 
denying but can not pove the parevtege). 


@® Determining the processes of blood transfusion among individuals. 
b. Used in studies of human race taxonomy and stucying evolution. 
Blood transfusion processes: 


Blood can be transfused between different groups according to a specific system 
due to the presence of antigens and antibodies. 


% Table (4) shows the possibilities of blood transfusion between different groups: 
Table (Blood مسوم‎ system 


mansion system 


# What is the blood group that is called universal receiver? Why? 

^^ What is the blood group that is called universal donor? Why? 
The following table summarizes some information of the four blood groups: 
Table G: Rood groups 


Group [Genetic structure] 


Determination of the type of à blood group: 
Each group of blond has certain antigens and their 
corresponding antibodies. For example: 
The antigens (A) are agglutinated with antibodies (a). 
Through the reactions that take place between 
antigens and antibodies and occurrence of blood 
agglutination, the type of a blood group can be 
determined. 
Procedure of blood group type determination: 


To determine the blood group, both types of antibodies, 
anti-a and anti-b, are needed 


@ ^ blood sample is drawn from the person to be 
determining his blood group. Then two drops of 
blood are placed on clean glass s de. 


@ We put anti-a on a drop of them and anti-b on the 
other crop. 


b The result: There are four possibilities, which are : 
"abet Determination of blood pope. 


First blood drop | Second blood drop with | The possible blood group] 


2 | No agglutinaton | 


4 No agglutination (4| — No agglutination €] 
* Discuss your classmates and your teacher the results in this table. 


Life- 


Risks of blood transfusion 
There are some risks related to blood transfusion that the reciver exposed to: 
* Wher ar Incompatible blood with his blood group is vanstised 10 
him. This includes symtoms such shiver, headache, chest pains, 
breath lessness, biveness, tachycarcia, hypotension and often 
ceeds with death 
+ Avialinfectioncanbetransereed tothe receiver ashepalitis 
C which ts infection takes place by blood transfusion only 
since it does not transfered among couples or from the 
mether io the fetus, and AIDS viruses. 
Blood s subjected toa range of blood tests to make sure that lt is 
Blood vansision fee of pathogens such as: virusos, as well as it is comoatible with 
the receiver's blood. 


Rhesus factor (Rh) 

Beside the antigens of blood groups, there is another type of antigens on the 
surface of red blood cells known as Rhesus factor antigens, These antigens are found 
in blood of almost 85% of human beings who are known as positive Rhesus factor, 
and symboled as (Rh). While, the persons who have no this type of antigens in their 
blood and represent about 15 % of hunan beings are known as negative Rhesus 
factor, and symbled with (Rh). 

The inheritance of Rhesus factor antigens is controlled 
by three pairs of genes, located on a pair of chromosomes. 

The presence of any gene or more of these three gene 
pairs in the dominat statae leads to the formation of rhesus 
factor antigens, and the person becomes positive Rhesus 
factor (Rh), whereas all genes of the negative Rhesus 
factor individual (Rh) are recessive. awe cA red ood 
Importance of Rhesus factor 

Rhesus factor determination should not be neglected before blood transfusion, 
as well as before marriage to avoid risks arising irom the formation of antibodies for 
Rhesus factor antigens that cause disintegration of red blood cells, 


Role of Rhesus factor in pregnancy and delivery: 
ifa (Rh) man is married to (Rhy) woman, and the fetus 
inside the uterus was Rh), a portion of fetus blood mives | Ress ل‎ anges 
with his mothers blood at delivery. This stimulates her | T40 wen researches 
immune system to produce antibodies against antigens | were cared out on 
أن‎ Rhesus factor and these antibodies remain in mother's | blood of a kind of 
blood, monkeys called Rhesus 
monkeys 
Therefore, these antigens 
were gen the name of 
SL 


lithe mother carried Rh) fetus, the antibodies formed 
from the first pregnancy move from mother's blocd to 
blood of fetus through placenta (fig, 12), These antibodies 
cause the disintegration of red blood cells infecting the 
letus with sever anaemia that may lead to his death. 


The preventive measure that we can do in case of 
discovering this ditference before the delivery ofthe first 


baby is the injection of mother with a protective serum "h^ 
through 72 hours after each birth to protect the future — 6 
baby. 

This serum disintegrates the blood containing (Rh) fase ia Tone 
that leaked from blood of fetus to mother's blood before. antibodies from mother’s blood 
enhancing mothers immune system to form antibodies. 1o the bod of ecard etx 


through mother placera 


Complementary Genes 


Complementary genes are 
the genes that can often work 
together to emerge a specific 
trait, where the inheritance of 
this trait is controlled by 2 pairs 
of genes. The emergence of the 
dominant character depends 
on the presence of a dom nant 
gene at least in each pair, 
While, absence of any pair oí 
dominant genes or both, will lead to disappearouce of the dominant character and 
the recessive allelomorphic character appears. 


Figure 13) es flamer plant 


An example of complementary genes is the inheritance of the flower colour 
character of pea flower plant. The pink colour represents the dominant trait while 
the white colour represents the recessive one, fig.13. 


The character of flower colour in pea plant is carried by two different pairs of 
dominant genes and symboled by the two letters A and B , while the recessive genes 
are symboled by a and b 
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‘Aa bb 
aa Bb 


aa bb 
and white ones. Pink lowers White flowers 


7 


Apply what did you 
Mave loaned, 
Show or. genetic 
Bases the phenotypes 
and  geeypé of 
flowers colour in pes 
plant resulted from the 
following crosses 
Abb X abb 


ABb X aabb 


77) 


9 


The opposite figure shows the 
crossing of 2 stains of pea flower plants, 
each of them carries white colourec 
flowers. 


æ What is the flowers colour of 
first generation plants? 

% What are the possible genotypes 
of individuals of this generation? 

^ When self - pollination was 
carried between the first generation 
plants, then their seed were cultivated, 
what are the possibilities of the (lower 
colour character inheritance in second 
generation plants? 

2 What is the ratio of emergence 
of flower colour in second generation 
plants? 

^ Write down the different 
genotypes for each of the pink flowers 


^ Are these results in agreement 


with Mendels second law (Law of | Figure 14), itiedtame df flower wtour in pea 
i Sa ee ee 


independent assortment) ? 


When white flowered pea plants were crossed. 
together , all the flowers of the first generation plants 
appeared pink (in a ratio 100%). In the second 
generation, the flower produced were pink and white 
in a ratio 9 : 7, respectively. 


The appearance of pinlecolour dominant character) 
inflowersoipea plantscependson gatheringadominant 
gene from each pair or more , because bath of the two 
dominant genes participate to produce the pink colour 
of flowers where each of them controls the production 
of a specific enzyme that affect the formation of pink 


colour. This indicates the complement of action of genes , where in this case the 
dominant character can be obtained frem two parents . each carries the recessive 


character. 


The ratio of the second generation in case of Mendelian characters (law of 
segregation of factors) is 9 : 3 : 3 : 1 , while the ratio of second generation in non - 


Br 
uo “ni 


Mendelian characters (complementary genes) is 9:7 . 


Lethal Genes 


Some genes when present in a homologous condition (pure) cause harms to the 
living organism resulting in disruption of some vital processes leading to the death 
of organism at different stages oí life . 


4 These genes are called the lethal genes. There are two types oí these genes, 
which are: 


@ Dominant lethal genes : such as yellow fur colour in mice and bulldog strain in 
calles, 


@ Recessive lethal genes : such as absence of chlorophyll in com plants and 
infantile dementia in humans. 


Inheritance of fur colour of mice: 

The opposite figure shows mating of a 
male and a female mice. Each of them has a 
heterozygous yellow fur and the ratio of the 
resulted generation was 2 : 1. 


^^ What is fur colour of the resulted 
generation? 

# What are the possible genotypes of 
individuals of this generations? 

# Why do these results disagree with 


Mendel s first law (law of segregation 
of factors) ? 


^^ What is percentage of loss of mice 
first generation? 


The death of pure yellow mice is 
attributed to presence oí a pair of dominant 
genes in a homozygous state causing death 
of mice inside mother's uterus . These dead 
mice represent about 25% of individuals of the 
resulted generation, The inheritance of this disease 


takes place through heterozygous parents. zogen ien: 


as infantile dementia causes 


Inheriting the absence of chlorophyll in Vu view M dese aie 
corn plants: recessive (nal 

It was observed that when some corn plants | What is result when a man is 
were selfpollinated and their seeds were cultivated, | mamie lo a woman , each of 
some seedlings free of chlorophyll (white coloured) | hem i hetracygous in respect 
were shortly grown , then wilt and die Sissi 


House.‏ و 
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‘Study the opposite genetic analysis , then answer the following questions: 

^^ What is the ratio of chlorophyll free 
seedlings among plants of the resulted 
generation? 


# What is your justification for wilting 
and death of these seedlings? 

^ From your point of view , how can. 
losing of plants be avoided and obtaining 
all seedlings green? 


The convergence of the two recessive 
genes together in some corn seedlings leads 
to prevention of chlorophyll formation. 
Chlorophyll substance acquires plants their 
characteristic green colour, as well as it is 
responsible ior absorbing light energy for 


gue 16) inheritance af chroot i 
performing photosynthesis process. pesi ji 


Effect of environmental conditions on action of some genes 


Many people thought thatthe action of genes is not affected by any other factors. 
But, recent researches has proven that the action of some genes is affected by the 
factors surrounding the organism such asair pollutants, oxygen deficiency, exposure 
to rays, in addition to the environmental factors such as light and temperature . 
Studying these factors afiecting the action of genes helps in avoiding risks that may 
arise from these factors. 

Effoet of the absonce of light on appearance of chlorophyll character in green 
plants; = 

Germinate a group of wheat or 
bean seeds in a dark room, and other 
similar group in a luminous place. 
Irrigate the seedlings in bath groups 
regularly for several days, 

2 Whatisthe colour of seedlings 
in both groups? 

The gene responsible for 
chlorophyll formation in green plants ge (17: Ele: lih un the colour of whet 
needs to the factor of light to show its seeding’, 
effect, While , in absence of this gene, the plant can not produce chlorophyll even 
if it was placed in light. 


Unit Three 


Safe precautions D) Procedure s 
K T] germinate a group of wheat or com grains in a dark 
PW place anc an identical group in illuminant place 
Activity goal Irrigate the seedlings regularly for several days. 


ESI es hatn vw Observations 


= Record your observations about the colour of 
Acquired skills 
Oliva Compre riding | Seedlings in both groups . 
ang Crt | Fist group 
Materials needed Second group — we 
Ac a pedi wii | 15 there a relationship between the presence of light and 


inne, en à ha pio 
pipe MP": J appearance of green colour in seedlings ? 


s Explanation: 
» Whet is the explanation of this relationship? 


Conclusion‏ هم 
What do you conclude from this activi‏ » 


* Give some examples ensure that appearance of traits is affected by the 
environmental factors. 


The following table shows the — 


resulted generation from crossing AB | - | aB | ab 
of 2 strains of pea plants. Answer =~ | m |AABb| o) |AaRb 
the following questions: = | © [aabo] 0) |Aabb 
IE] What are the genotypes of plants no, 
1,2, 3, and 4? 


[E] Infer the phenotypes of parents, 
[E] What is the percentage of white -flowered plants resulted fram this crossing? 


TE] What is the colour of pea flowers resulted from crossing of plant no. (3) and 
plant no. (4)? 


e The following table shows the four blood groups: 

[5] Write the genotypes of the following blood groups: 

* Groupia): " 

* Group |B): 

T] Write down the types of antibodies in their proper places inside the table. 


[3] Write down thetypesof antigens E dk 
in their proper places inside the | Tre soup e w 


Sua Antibodies ant a 
@ Examine the opposite table 
that shows the results of blood Antigens A 


groups detection , then answer the 

following questions: 

[EE Identify the expected blood group in يسم‎ 
each case indicated in the table, ~- ee 


[E What is blood group that contains both 
types of antigens? 

[E] What is blood group that donates blood 
to all other blood groups? 

[a ¥ your blood group is (A) and you 
need to blood transfusion, what are the 
proper blood groups for you? why? 


Sex dotermination remains a dream for mary 
people a long time ago. The idea that the woman is 
responsible for determination of her fetus sex, male or 
female, remained untile the midde of the last century. 
By discovering sex chromosomes, scientists decided 
that man is responsible for determining of the sex of 
fetus. 
^ How can you explain that the man is 
responsible for sex determination of the fetus? 


Sex determination in humans 


there are 23 pairs of chromosomes in each human cell 
these chromosomes are classified into 2 types: 


@ Aitosomes (Somatic chromosomes: their number 
is 22 pairs. They are similar in both the male and 
female. 

@ Sex chromosomes: their number is one pair only 
and they are different in the male and female 
(Figure 18) 


Figure (10: The sex chromosomes 


% Female cells: contain 22 pairs of autosomes, and 
an identical pair of sex chromosomes (44 + XX). 
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Unit Three 


By the end oí this chapter, 

you Should be able to: 

ohne doula ctx, 
v نشت لط‎ d be kan. 
Dhegóh kms oe 
batir chest eet im 
pen 
Menor. vore. wed, se 
لصف‎ ard sev itl at 
Analyze ore sex linked and ver 
lisent abso pre or 
Site sore ret neto ped: 
We era of eve duces 
Servii phe 
"eom We imgotues of 
Pedal eme Mae 
mor D mod e perec 
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Male cells: contain 22 pairs of autosomes‏ عد 
and one different pair of sex chromosomes‏ 
XY).‏ + 44( 

* The chromosome (X) differs from 
chromosome (Y) In size and type of genes 
each carries. 


* The opposite genetic analysis illustrates 
the possibilities of giving birth of males and 
females, 


^^ What is the possible chromosomal 
structure for both of sperms and ova? 


^^ What is the ratio of males to females? 


* The male and female gametes are formed 
by meiotic division of cells of gonads festes in males and ovaries in females), 
therefore gametes contain half of the chromosomal number found in somatic cells. 


* The male produces two types of gametes at equal 
ratios, sperms carry the chromosome (X) and other 
sperms carry the chromosome (V) The female |, EN 
producesone ype ol ora cany the chromosome (c, | f, seme, Sims se i 

* When the ovum (22 + X) is fertilized by a sperm | environmental conditions. 
(22 + X), e female embryo will be produced. For example, temperature 

thal the eggs of les are 

* When the ovum (22 + X) is fertilized by a sperm | exposed to. plays د‎ role in cox 
(22 +¥), a male embryo will be produced, determination. he agge located 

M neat soil surface with higher 

* Sperms determine the sex of the embryo, not the | ature fur fender 


ona. while the eggs away from the 

+ The genes carried on the hwo chromosomes (X] and. | Surface of the soil with lower 
(Y) that responsible for sex determination work t | jure retire males on 
the first months of pregnancy. 

= Alter 6 weeks of the beginning of pregnancy, the fetus which carries the 
chromosome (Y) begins in production of hormones stimulate the tissues of 
ganads (which are undifferentiated) to from the 2 testes, then the rest of male 
genital organs are differentiated. 

= After 12 weeks of beginning of pregnancy, the fetus which does not carry 
chromosome (Y) begins in the formation of the 2 ovaries, then the rest of female 
genital organs are differentiated. 


Figs (19) The possiblities of embryo 
formation. 


Bo 
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Abnormal chromosomal cases in humans 


These abnormal cases take place due to errors in gametes formation, This leads 
to the formation of abnormal individuals as a result of a reduction or an increase in 
the number of sex chromosomes or autosomes. 

% Examples of abnormal chromosomal cases: 
Klinefelter^s syndrome: 

1n 1642, Dr. Henery Klinefelter had discovered this case. Klinefelter’ syndrome 
(44 + XXY) takes place due to the fertilization of an abnormal ovum (22 + XX) bya 
sperm (22 + Yi. 


The presence of an extra (X) chromosome leads to a disturbance in body 
hormones where the genes carried on the chromosome (X) express in some way. 


From the symptoms of this case: 
A sterile male due to absence of the sperm generating cells, and appearance of 
some iemenine characteristics such as: growth of the breasts in size, tallness. 


XKkik| AKIK K 
CHUN HE) equus 
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ab د‎ m 
Tage: Kayceype of و‎ Tiare IN Kacyiype oui setae 
+ Observe the difference of the chromosomal number in each case. 
‘Turner's syndrome: 


Turners syndrome (44+XO) occurs due to the fusion 
between an abnormal gamete (22 + O) by a normal one 
(224X). The lacking of chromosome (X) which carries genes 
of non- sexual characteristics produces a female with several 
deformities. 

From the symptoms of this ease: 

shortness, does not reach puberty due to lack of sufficient 
amount of hormones, and presence of some congenital defects 
in heart and kidneys. 


Figure 22 Tomers syndrome, 
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Down's syndrome 


iue 23) Downs syndrome Figure C4): be karyorype of Down's syndrome 


* OBSERVE THE EXTRA CHROMOSOME NUMBER (21), 
The child shown in figure (23) suffers from a case called Down's syndrome, 
© Describe the shape of his face and eyes 
Examine the karyotype in figure (24) which represents the Down's syndrome then 
answer the following questions: 
^ How many chromosomes in this karyotypet 
^ What is the number of the abnormal pairs of chromosomes? What is 
its type? 
^ Isthis karyotype for male or female? Why? 


Is the emergence of this case Is limited! to a particular sex over the 
othert Give reasons. 
+ In 1866, the British doctor Down had discovered this case , 
"resilis due ro the fertilization of an abnormal gamete (a sperm or an avum) 
carries the pair of chromosomes no. 21, so a child carries three copies of the 
chromosomes no.21 in his body cells. It is an autosome. The child may be 
male (45 + XY) or female (45 + XX). 


From the symptoms of this case: 


A retarded growth, shortness, oval face, flat back of the head, fingers and toes 
are short, small ears, convex eyes, and mental retardation 


Sex-Linked Traits 


Scientists discovered that the genes of some body characteristics in many animals 
are located on sex chromosomes (X and Y) and called sex- linked characteristics. 
‘Thomas morgan is the first scientist discovered the sex- linked genes during 


studying the eye X*X* colour chacter in Drosophila insect. He crossed white XIY 


eyed males Drosophila whit red-eyed females.The following figure illustrates the 
crossing of a white-eyed male Drosophila with red-eyed female for 2 successive 
generation: 


Figure 5) Inheritance of eye leur characteristic m Drosophila nets 

^^ What is the ratio of appearane of eye colour characteristic between 
the males and females of frist generation? 

^^ What is the ratio of appearance of eye colour characteristic between 
the males and females of second generation? 

What is the sex of insects with white eyes among the members of 
second generation? 

^^ Does this case agree with Mendelis first law (segregation of genetic 


factors)? 
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Morgan noticed that when white-eyed males Drosophila were crossed with red- 
eyed females, the members of first generation were red-eyed. This means that the 
red eyes characteristic is dominant over the white eyes one. When members of first 
‘generation were crossed with each other, red-eyed and white-eyed insects appeared 
in a ratio of 3 £ 1, respectively. It was possible to consider this case as a Mendelian 
characteristic unless his observation that all white- eyed insects were males. 

‘Morgan explained that these genes are carried on the sex chromosome (X), 
whereas the chromosome (Y) carries few genes only. He gave this case the name 
sexlinked characteristics. Therefore, Morgan considered that the eye colour of 
Drosophila insects is a sex-linked characteristic. 


Sex-linked characteristics in humans There are some genes on the 

Inhumans, thechromosome(X) carriesthegenes | chromosome (y) in the human 
that responsible for some body characteristics such | "ale. Thereaenocorresponding 
asi hemophilia, colour blindness, short sightecness | Hees on fe chromosome, (à 
and muscle atrophy. The father passes the genes of أو تسود دي‎ 


these traits lo his daughters, but na to his sons, — | Faye, Sach Se pecs. 


5 5 lo males only: 

The condition of colour blindness is caused by a recessive gene carried on the. 
chromosome iX). This gene causes the inability to distinguish the colours especially 
the red and green ones. 

The opposite genetic analysis 
shows the inheritance of colour 
blindness trait: 


2 Why is colour blindness trait 
represented by a single gene in 
males? 

^^ What are the possibilities of 
this trait inheritance among the 
male and female offspring? 

^^ Why does not father pass the 
colour blindness trait to his 
sons? 

The sex linked trait is represented 
by a single gene found only in males 
because the chromosome (Y) does not 
carry colour blindness genes, and is represented by one pair of genes in the females 
due to the presence of a pair of sex chromosomes (XX) 

* The male does not pass his trait to his sons because he passes the chromosome 

(99, not (X) to them. 

* The male passes his irait lo his grandsons through his daughters, while the 

mother passes the trait to her sons and daughters. 


Biology, 


Uang 


Test-your: eyes. 
Look at the following two figures: 


^ What is the number in both the first and 
The condition of miscie 
رحو مط و دابيا‎ second circles? 


a seslinked lethal Your success in reading the numbers correctly 


e يبي بي‎ qus | | cates that you are healthy from colour blindness. 


condition is restricted only. 
1o the males, not females, 
Ws symptoms appear at 
the age of twelve years. 
This coidüe causes 
a gradual auophy of 
estes and healing s 
not possible. trends wi 
death 


Haemophilia: 

Haemophilia is caused by a recessive gene carried on the chromosome (X). This 
gene causes a case أن‎ blood liquidity due to the lack of some necessary substances 
necessary for blood clotting. Haemophilia may cause death especially in the 
childhood stage. 


Sex-Influenced Traits 


The genes of these traits are located on the autosomes, not on the sex 
chromosomes. Sometimes, the sex of the living organism acts to modify the 
dominancy of some traits, where the acl of 
these genes are influenced by the male or 
female sex hormones, such as the presence 
of horns in cattels and baldness in humans. 


Baldness: 
The opposite genetic analysis 
inheritance of hair falling trait: 
© Whatare the possibilities of appearance 
‘of hair falling trait among the members 
ofthe resulted first generation? 
# Is the ratio of hair falling trait 
appearance is eglual among the 12 ben de nd ee 
two sexes? Why? 98 ena ha me 


shows the 


‘The baldness trait is attributed to the presence of a dominant gene responsible 
for hair falling and affected only by the musculinity hormones. The phenotype of 
the hybrid genetic structure is different in male from that of female. The baldness 
appears in males in two cases: in the pure genotype (8B) and the hybrid genotype 
(88) due to the effect oí the musculinity hormones, While, the hair falling trait in 
females appears only in the pure genotype (B'B), The individuale with the genotype 
(88) in both sexes du not suffer from hair falling. 


Genetic hair fallingin Genetic balcheesin males 
females 


igre (28), The معت‎ ol genetic baldness In humane 


Sex-Limited Traits 


There are some traits that are constricted to one sex only due to the differences 
in sex hormones of each sex. These genes are responsible for the appearance of 
some traits such as milk production which is limited to the females only, not males. 
The females have cerain sex hormones help the gene to express its effect. Also, the 
secondary sexual characteristics in humans such as the beard in men, and also the 


ability of female birds to lay eggs. 


Medical examinations before marriage 


Medical examination before marriage is a series of medical examinations carried 
for the persons who will get married to Le sure that they are free from the infectious 
diseases such as hepatitis and AIDS, as well as genetic diseases such as thalasemia. 

These examinations are carried out 1o give the medical councel about the 
possibility of transmission of these diseases to the partner or to the offspring in the 
future, In addition, these examinations provide the choices or alternatives to who 
will get married in planning for a healthy family. 

The marriage of relatives and proceeding without making the medical 
examinations are considered foctors of genetic diseases spreading out. Medical 
examinations before marriage help in: 

@® Giving birth healthy children. 


@ Limiting the spreading out of gentic diseases, congenital deformifies and 
mental retardation, 


@® Avoiding the financial, psychic, social loads when caring the children infected 
with genetic diseases, 


nd $i 


Science, Technology 


Genetic fingerprint 

Genetic fingerprint did not know until 
1984. When sir Alec Jeffreys at university 
of leicester in London puplished a reseach 
showed that the genetic material may repeat 
many times. After one year, he stated that 
these repetitive sequences are unique and 
chractedristic for each individual. They are 
imposibleto be similar in taw individuals unless. 
in the identical twins only, DrAlec recorded 
the patent of his discovery in 1985. He named 
these repetitive sequences by the name the 
human DNA fingerprint. This fingerprint was 
known as “a mean used to identify individuals 
through compairing DNA sections fragment 
Sometims, itis called "DNA typing". 


The usage of genetic fingerprint started in 
the medicine. t was used in studying of genetic 
diseases, operations of tissues implantation 
and others. It is fastly introduced into field 
of "forensic. medicine”, where it was used in 
identifying the deformed carpses and tracing 
the missing children. Courts opened the files 
of crimes registered against unknown persons, 
and the interrogations opened once again. ane 
The genetic fingerprint exempted hundreds 

persons from killing and ravishment crimes, 

and incriminate others, It was the decisive word in the cases of ancestries. 


a printing House. 


Human genome 

Human genome comprises all the genes found in the nucleus of each somatic 
cell, Their number is ranging between 60,000 and 80,000 genes. They are located 
on 23 pairs of chromosomes. The genes participate in presence of the enormous 
number of human characteristics. The search for genes started in 1953 when the 2 
scientists Watson and Crick proved that the gene is a double helix of the nucleic acid. 
DNA. In 1960, the idea of genome appeared and the number of genes identified by 
scientists was about 450 genes. At the middle of eighties, this number is doubled 
three times over to reach 1500 genes. The aim of scientists was the drawing of a 
good genetic map through the accurate icenification of the locations of genes on 
the chromosomes. So, the genes causing genetic diseases can be indentifiec 

Naw, scientists aim to benit from the genome in the field af drugs industry and 
reaching to drugs without side effects, and studying the evolution of living organisms 
by comparing human genome with other ones of ihe other living organisms. Also, 
they aim to breed improvment through identifying the genes of diseases in the fetus 
before its delivery and act to improve them. 


WTE 


Chromosomes carry thousands of genes. 


SI 


Biol, 
mig 


* Lethal genes: The genes that lead to retardation oj growth and cause death at 
different stages of life when they are found in an identical form (pure). 


* Antigens: Chemical substances found on the surface of red blood cells and 
determine the transfused blood group. 


* Katyotype: Classifying of chromosomes into homologous pairs arranged 
according to their size. 

* Lack of dominance: A genetic case in which the gene does not dominate over 
the corresponding gene and they interact to produce a new trait. 

* Seclinked traits: Genes of these characteristics are carried on sexchromosomes, 
and their appearance does not affected oy sex hormones. 

* Sexe influenced traits: Genes of these characteristics are carried on autosomes 
and their appearance is aífected by sex hormones. 

+ Klinefelter's syndrome: An abnormal case resulted due to the presence of an 
extra (X) chromosome in some males (XXY). 

* Turner's syndrome: An abnormal case resulted due to lack of one (X) 
chromosome in some females (XO) 

* Down's syndrome: An abnormal case resulted due to presence of an extra 
autosome in the pair of chromosomes number (21). 

* Rhesus factor: A type of antigens found on the surface of red blood cells in most 
humans. Three pairs of antigens located on the one chromosome pair control the 
production of rhesus antigens. 
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Unit Three 
Chapter 3 Genetic inheritance and genetic diseases 


Abnormal chromosomal cases in humans 

Sometimes, curing gamete formation by meiosis the sex chromosomes are not 

equally distributed due to their adhering closely to each other. 

+ The following figure shows the genetic analysis of some abnormal 
chromosomal eases in humans 


acral ian T 


Ti] ls the error occurs during the formation of sperms or ovules? 


[3] how the abnormal case XXX is produced? 


3] What is the chromosomal structure resulted from fertilization of an ab- 
normal ovum (22 + XX) by a healthy sperm (22 +Y)? 


En 77777 


Studying the karyotype: 
1- Study the karyotypes (A) and (8), then record data in the following table: 


x X un ard te fk 
Mop at chop اج‎ di 00 Wena " 
ow g wow ow wii nee t 
ping wl lS Ek 


[m Knee (0) 


Type of eror 
The name of case 


The sex | 
Symptoms - [ 
Examine the 2 following karyotypes, then answer the following questions: 


Mhow many chromosomes m i v Dni 
ie wah") a th oe 


Karyotype (AF 


and karyotpe (B)? 


IE] Identify the sex of individual from 
the karyotype (A) 


شغ قفا 
And karyotpe (8). [m asc‏ 
Whatis the name of the abnormal case that is referred by both karyotypes (A) and (B?‏ 


Mention the symptoms in both karyotypes (A) and (3). 


‘+ What is the cause of their occurrence? 


b d 
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First question: Choose the correct answer: 

ET] The second generation ratio of crossing of 2 individuals differ in a pair of allelic 
characters in case of lack of dominance is: 

B 1:2:1 C 9:7 D. 2:1‏ 3:1 م 

[E] The percentage of offspring with blood group (o) resulted from mating of a man 
with blood group (A B.) and a woman with group (O) ist 

A 2 B. 50% c ow D 75% 

The blood group that has the two types of antigens is: 

AA ® ® cC a ù o 

E Ifa parent has blood group AB, he can not give a child with blood group: 

i^ 88 e a D 0 
The flower colour character of pea plant represents a case of: 

A Lack ofdominanee By Lethal genes C Mullplegewes D. complementary genes 

[3] The inheritance oí yellow colour of mice represents a case of: 

A Complementary genes B. Lack of dominance C Lethal genes D. d-sex- linked irit 

[*] The chromosomal structure of Tumer's syndrome is 

A XY f xx © wy D xo 

The inheritance of milk secretion in cattle is an example of .. traits. 

A Sox-linked B. Sen influenced €. Sex-limüed ^ D. d -Mendelian 

[E] The case of male Down's syndrome comes from fertilization of a healthy ovum 


bya sperm: 

A 2)4N B 2244 C Ew D mex 

When a healthy man marries a colour blinded woman, this disease will appear 
in .......... of their offspring, 


A. All males B. Allfemales GC. Malfoímdes D. Half of females 


Second question: Write the right sclentific term: 
[T] A group of diferent genes located on a chromosome and inherited together 
( ) 
[E] The genes when found in the homozygous state lead to the retardation of 
growth and cause death to almost one fourth of the offspring at diferent stages. 
( ) 


ALAshraaf printing House 


(31 A type of antigens found on surface of red blood cell, and cause abortion of the 
pregnant woman, ( ) 

[E] Genetic data displayed in the form of a diagram that shows how a certain trait 
is inherited and benefits to follow up different traits. ( ) 

[E] The genes influenced by sex hormones and carried an autosomes. ( ) 

[E] An abnormal case resulted from fertilization of an abnormal ovum (22 + XX) by 
a sperm (22 +Y). ( ) 

£3] An abnormal case resulted from fertilization of an abnormal ovum (22 + O | by 

a sperm (22 + xy). ( ) 

‘An abnormal case originates due to presence of excess chromosome in the 

chromosome pair number 21 t ) 

Third question: What would happen in the following cases: 

IT] A woman (Rh) married a man (Rh) for their first andl second babies. 

[E] Mating of yellow mice together. 

Transfusion blood from a person with blood group (AB) to another person with 

group (A) 

Germinating seedlings of a com plant in a dark place. 

Fertilization of an ovum (23 + x) with a sperm (22 + x) 

Fourth question: Give reasons: 

When 2 individuals differ in a pair of allelic traits the ratio of second generation 

i 1:2:1, not rl. 

(31 Klinefelters syndrome affects males only, while Tumers syndrome affects 
females only. 

Down's syndrome affects males and females. 

1*1 Colour blindness disease is more widespread among males than females. 

[E] Blood group (AB) is a universal receiver while blood group (O) is a universal donor, 

Fifth question: Compare between each pair of the following: 

[ Blood group (A) and blood group (Bi. 

[3] Lethal genes and complementary genes. 

Sixth question: Explain the following cases on genetic bases: 

FT] A man with blood group (A) married a woman with blood group (B), they gave 
birth a child with blood group (O) 

A mother with blood group (AB) has a son with the same group. What are the 
possible genotypes of the father without a genetic analysis? 


What is the flowers colour of pea flower plants resulting irom the following, 
crossing: AAbb x aaBb ? 


fà] Crossing of an Antírifinum plant carries red flowers with another one carries. 


pink flowers. 
(7) 
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No one knows how many several kinds of living organisms on Earth's surface. 
In spite of human success in describing and naming about 1.4 million kinds of these 
types till now, biologists are thinking that this number is not representing more than 
10% only of the living organisms on Farth’s surface. There are millions of insects, 
small animals and plants that live in oceans which are not yet discovered till now. 


Due to the massive diversity in living creatures, the need to the classification 
process appeared, Scientists classify the living organisms according to thelr common 
features in order to make it easier to be studied. In this unit, we are going to know 
the principles that biologists apply in classifying the living organisms and what are 
the main groups of living creatures in the light of the modern classification. You will 
acquire the skill of classifying living organisms according to their characteristics 


[n lani 
‘Information ahaat the topic of classifying ling orgasm 


Time Management 
ur ine between ths roc and تومه‎ sty Sowing, ond 


Learning Outcomes 
By the end of this unit; you should be able to: 


amelie df Tui 


sples of Living Organisms Classica 
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ne oder Clasifiction of Living Organum, 


= simalia 
3: Kingdom Animalia 
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By the end of this chapter, you 


Most of libraries contain thousands of books in‏ اضرع سم 
Conde mp a i einen ferent f s fia‏ + 
Messen different fields. When you visit any of these libraries‏ 


to read a specified book, how can you find the book 
that you aie searching for between these enormous 
numbers of books? Libraries follow a specified system 
to classify books and categorize them according to their 
fields, and in each field t divides into small categories. 
with specified subjects and so on till they use numbers 
to place book on shelves 

By this system it can be easy to find a specific book 
in the library. We use classification system in our daily 
life, in addition to books. We classify food, machines 
amd even television programs. Alby, scientists use 
a system to classify living organisms, but how can 
scientists classify this huge numbers of several kinds of 
living organisms on Earth's surface? 


What is the Importance of classification? 


Find the answer cf this question through the 
following link in EKB. 


* Dese what nn by spe, 

* Dei he way uf binal 
monerebuze. of Ig rni 
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The classification of living organismson scientific bases make It easier to identify 
new organisms, and to add them into their similar groups. Also, classification 
benefits many other fields of science. 

The philosopher Aristotle (more than 2300 years ago) is considered as the first 
who classified animals into red blooded animals and bloodless animals, Also , he 
classified plants into trees, shrubs and weeds. 


The modem classification depended on the definition of the species as a 
scientific and basic principle in the classification cf living organisms. 


3k What is meant by the species? 


‘Tigon 

When mating takes place between a lion 
female and a tiger male, the tigon is produced 
(lig. 1). Tigons are sterile as they are unable 
to mate and reproduce: 
Mule 

Mule is produced by mating of a male 
donkey and a female horse. Mule is sterile. 
and unable to mate and produce of new 
generation. 


Figure (I): Tiger 


The term species does not given to tigon 
or mule because they are unable to mate and 
produce a new generation of the same kind. 
عد‎ Thespecles isa group of individuals having 
similar morphological characteristics, mate 
with each other and produce fertile offspring 
similar to them, 


Naming of living organisms 


There are often different names for the same organism in the various Earth's 
regions and environments. These names are called the common names. 


‘Toovercome this problem, Linnaeus proposed a system 
for nomenclature of living organisms called the binomial 
system of nomenclature written by latin language. In this 
system, each organism was given a binomial name. The 
first name represents the genus (begins with a capital leten, 
while the second name represent the species (begins with 
a small letter), It was agreed to write these names by tilted 
Jatin letters, or to underline each of them by a special line 
to make it diferent than others, For example, the scientific 
name of cat is Felis domesticus. (Figure 3) 


Figure OJ: The elt rame 
Latin language was used to be a scientific language because of hodonesic لت‎ 
its words has brief meanings. 
In addition, itis an old language and not spoken by people. 
is protects this language Irom ary change or modilicati 


‘Taxonomichierarchy 


There are 7 groups or levels for classifying living organisms. Each group 
comprises less numbers of organisms, that 
have more similar characteristics than, that 
of the group preceeding it. These groups 
are: 


@ Kingdom: 


* Includes a number of phyla. 


Kingdom 
Animalia 


Pham 
@ Phylum: Cordia 
* Includes a number of classes. 
cr 

@ cos orale 
* Includes a number of orders. 

Ores Coria 
@ Order: 
* Includes a number of families. wania 
45 Famiy: 


* Includes a number of genera. Gite 


Genus: Species domesticus 
e y 


Figure hilton of domestic cate‏ ا ووی ا 
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@ Species 

*. Species is an interbreeding population of organisms that can produce healthy, 
fertile offspring, 

æ In addition to the previously mentioned groups, there are other groups that 
intermediate each two successive groups, such as sub - phylum. and sub - class. 


Dichotomous key 


^ What will you do lo Know the species of a living organism you founded 
accidently? 

You may be try to find its picture in a book, but this way sometimes is nat 

efficient, may be this organism have different colour from the picture, or even is not 

existing in the bo 


Scientists often use the dichotomous key to help them in identifying living 
oranisms. Dichotomous key is a series of descriptions ordered in pairs, that leads 
to identify an urlinoun living oramism. Dichotomous key is designed lo start with 
broad features, then it get more specified and more privacy whenever we go through 
the levels of dichotmous key. Through each step, you can choose one أن‎ the two 
descriptions according to the characteristics of the living organism. By the end, you 
will reach to a description leads you into the organism's name or the group wi 
itis belonging to. 


Figare (57 A bilateral dichotomous ley or species of insets 
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in 1700, Carolus Linnaeus established the 
traditional classification system that classified living 
organisms in two kingdoms only: Animal kingdom and 
Plant kingdom, 

By the technological advances used in field of 
biology and increasing of knowledge , the scientist 
Robert H. Whittaker (1969) established a new system. 
of living organisms classification called the modem 
system of classification. In this system, living organisms 
were classified into five Iingdoms: Monera, Protista, 
Fugi, Plantae and Animalia . It is the conventional 
system in the scientific communities. There are some 
organisms that are difficult to classify according to 
Whittaker classification. They include the viruses, 
viroids and prions. 


(1) Kingdom Monera 
Kingdom Monera is cbatatertzed by the following 
characters: 
* Unicellular organisms. 
* It may live individually or in colonies. 
* Cell wall is devoid from cellulose or pectin, 


* Many cytoplasmic membranous organelles such 
as: mitochondria, Golyi apparatus, endoplamic 
reticulum end plastides are lack. 

* It does not contain a definit nucleus , where its 
genetic matarial is not externally surrounded with 
a nuclear membrane. 


* Monerans are classified into two different groups: 
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Nanobacteria: They are very 
@ Archaebacteria ny facra Tite about 


Most of them are often survive in harsh | 20200 ranomeem, Scents 
environmental conditions, such as : hot springs, | tase in canseering them 


environments. with no oxygen, and in highly saky | % (nelle sms or a 


water. This group differs from true becteria in the | gew chy inside ting cile 
structure of bath cell membrane and cell wall Nal bak stars dus eg 

ters ol pout They a 
@ Eubacteria tte esl an th fatal 


lara, They can proiect 
iemsches fam the defense 
They exist everywhere, in air, on land and in water, | systems of the body by secreting 
Some of them are autotrophic such as cyanabacteria | tey shield surrounding them 
as Nostoc (lig.b) while others are heterotrophic. | 33 capsule - Researchers reach 
Bacteria reproduce asexually by binary fission, | tat th Kind of bacteria 
They have various forms where thei 


ape may be | dey stones, atherosclerosis 
spherical , rod - shaped or spiral (tig,7) ıd inflammation of the prost 


This group includes many widely spread species. 


CEO 


Figure (f Nostoc Figure OI Varius iras of ctor 


(2) Kingdom: Protista 
These organisms are eukaryotic. They differ of both plants and animals, where 
their structere is not complex. Some of them have a cell wall and plastids: 
Protists are classified into several phyla, the most important ones are: 


@ Phylum: Protozoa 

They are unicellular microscopic animal-tike organisms, live in iresh and salty 
water, as well as in moist soils ; they mey live individuelly (solitary) or in colonies; 
some are free living and others parasitize pants and animals, causing diseases; they 
reproduce both sexually and asexually. 


Protozoa is classified into four classes depending on the mean of locomotion: 


Chass: Sarcodina‏ اه 


They move by Temporary extensions from the body called pseudopodia , e. 
Amoeba (Fip 6). 


œ Chass: Ciliophora 
They move by cilia surrounding the body , e.g, Paramecium (Fig 9) 


Glan 


po 


= Class: Flgellata. 


They move by flagella , eg. Trypanosoma (Fia. 10) 
which parasitize humans anc causes slceping sickness. 


E r figure 10: Tamara 

They have mo mean for locomotion. They 
produce phases called spores , e.g Plasmodium 
which parasitizes human and infect him with malaria 
disease 


Sleeping sicknove This is one 
oi widespread diseases oí the 
tropical regions. This disease 
in transmitted by bebe fly 
which vensfos Trypansoma. 
parasite bj biting humans. 
The infetod person wers 
from fover, heavy twenty, 
headache, tendency to steep, 
hallucination and weakness. 
‘Without treatment in proper 
time, the paient goes into 
coma which leads to death, 


È Phylum : Euglenophyta 

This phylum comprises Euglena . They are 
unicellular living organisms contain green plastids 
and do photosynthesis . They move by fagella. 
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@ Phylum: Chrysophyta 

Most of them are unicellular algae called diatoms. Diatoms have glass-like cell 
walls containing silica. Diatoms are considered as an important source oí food for 
fish and other marine animals (Fig. 11). 


® Phylum: Pyrrophyta Redtide: Red ide isa natural 

These algae forma great portion ofphytoplanktons  Hhenomenon occurs in seas 

K i fons amd oceans water, where 
live in seas and oceans They acquire a red colour — yrs iy coloured rad This 
because they contain a red pigment beside the jy accompanied wiih death 
chlorophyll pigment. Dinoflagellates represent the of thousands of fiches This 
largest group in this phylum. lis members move by phenomenon is atribuied 
two flagellae. (Figure 12) to the enormous increase in 


with plenty of nutrients, 
these organisms reareduce. 
very rapidly and secrete 
toxins kil fishes. 


Figure (1 I Diatoms Figure (12): Divolagell ates 


(3) Kingdom: Fungi 
Fungi are characterized by the following characters: 


* Fungi are heterotrophic organisms, some are unicellular, and the most are 
multicellular, 


* They are immobile and have cell walls contain legnin 


* They are consisted of filaments called hyphae, and collected together to form 
mycelium, 


+ They are heterotrophic, some are parasites and others are saprophytes. 


* Most of them reproduce sexually, as well as they reproduce asexually by 
producing spores. 
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Fungi are classified! depending on their structure and ways of reproduction into 
live divisions , the most important ones are! 


Tnehvphaeareno: divided, 


Figure (13) Bread mould fungus 


fons 
antibiotic penicillin, 


Vete 
نے‎ 
Figure My Epl of Aerormyeota 


Figure (15) Mushroom ug 
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(4) Kingdom: Plantae 


Plants are eukaryotic organisms, characterized by cellulase walls. Plant cells 
contain the chlorophyll substance in structures called chloroplastids. Most plants 
repreduce sexually. 

Scientists classify plant kingdom into: 

a- Higher algae : they include the red , brown, and green algae, 

b- Non - vascular plants : include bryophytes (masses) 


c- Vascular plants. 
@® Phylum : Rhodophyta 

They are marine weeds sticking together JN 
by a gelatenous coat. The cells of these algae 
contain chromatophores of red pigments, A 
Example : Palysiphonia (iic. 6). " 


® Phylum : Phacophyta Fie 16) Pops 

They are marine weeds consist of simple or branched filaments . There are 
chromatophores of brown pigments in their cells, 
Example : Fucus (fig. 17). 


@ Phylum: Chlorophyta 

These algae contain chloroplastids. some are 
unicellular such as Chlamydomonas (fi.18) and 
others are multicellular such as Spirogyra (ig 19) Fire 7) Ficus 
which has the form of unbranched filaments and its 
cells contain sprial - shaped chloroplast ide. 


Figure (18) Chlanydomonas Figure (19: Spirogyra 


Ó Phylum: Bryophyta (Mosses) 

This phylum includes the plants which da not contain speciallized vascular 
tissues, so they are called non-vascular plants. They are terrestrial plants that need 
dampness greatly to grow and reproduce. Therefore, they live in damp soils and 
shaded places. They are small, green in colour, and have certain hairs for anchorage 
which are rhizoids. Some are flat such as Riecia end others are erect such as Funaria 
(fig. 20). 


Figure QUY 3ryophyte plans. 


@ Phylum: Tracheophyta 

This phylum comprises the plants which have speciallized vascular tissues 
for transport of water and minerals (through the xylem) and transport of organic 
substances produced by photosynthesis (throuhg phloem), so they are called 
vascular plants. This phylum is classified into three classes: 


= Class; Filicatae (Ferns), 
These plants have simple structure. Most of them are 
herbs and few are shrubs or trees. They live in shaded 
damp regions, as well as the wall cf wells and shaded 
damp valleys. They have stems, leaves and roots. Also, 
they carry pinnate leaves and do not produce flowers 
or seeds. They reproduce by the spores that found in 
special structures on the lower surface oF leaves. Example: Figure (21) A pinnate 
Polypodium (g. 21), and Adiantum. ا‎ ceed 


Class: Gymnospermae or Conifers: 

Most of them are trees and few are shrubs. They do 
not produce ‘lowers. Thy carry male and female cones. 
They have naked seeds and needle - shaped simple leaves. 
Example: Pinus (lip. 22). 


Figure (22): Pius plan 
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= Class: Angiospermae or Flowering plants: 
They are terrestrial plants; have stems, leaves and 

roots; they produce flowers that convert into fruits 

enclosing seeds. These plants are classified into two 

groups: Monacotyledons and dicotyledons. s 


Figure 123 Fruit of fowering 
plant (peachy 


Use the following table that help you to identify the differences between the 
two major groups of flowering plants, 


3 Table (1): The taxonomic characteristics of monocotyledons ancl dicotyledons: 
Seeds | Leaves | Howes | Stem | Root 


-VAE يليا‎ 
سس‎ aj + © 


Monocotyledoos Dicotyledone 


* The seed has only one cotyledon. The seed has two cotyledons. 
* Bundles of vascular tissues are |» Bundles of vascular lissues are 


scattered inside the stem. arranged in a ring 

+ Flowers with trimerous whorls or |= Flowers are either tatramerous or 
their multiples pentamerous. 

* Leaves are narrow and parallel |* Leaves are of pinnate or palmate 
viend. venation. 

* They have fibrous roots. * They have tap roots 


* Examples: wheat, onion and palm. | * Examples: peas, Beans and cotton. 


(5) Kingdom Animalia 


Theyare multicellular, eukaryotic organisms. They have the ability of moving and 
transporting irom a place to another. They have the ability for responding rapiclly to 
external stimuli in the surrounding environment. Their majority reproduce sexually, 


* This kingdom will be studie 


detail in chapter 3. 


ientists classify kingdom Animalia into nine phyla 
depending, upon the degree of the body complexity 
Some phyla are without vertebral column and called 
invertebrates, while others have a vertebral column 
inside their bodies and called vertebrates. 


® Phylum: Porifera (Sponges) 
The following line 
in EKB illustrates the 
charachteristics cf 
sponges 


Figure (24 The sponge 

^^ Sponges are classified as animals although 
they are immobile, because they are 
multicellular, heterotophic, have no cell 
wall, and comprise few speciallized. 
cells, 


® Phylam: Cnidaria 

* They are aquatic animals; the most are marine, 
and live individually or in colonies. 

* They have no head, and the mouth îs surrounded. 
by appendages and extensions called tentacles 

* Body cells are arranged in two tissue layers, the 
extemal one contains cnidocytes (stinging cells) 
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By the end of this chapter, you 

should he able to: 

+ Meri chose Fat af 
the major anima phy. 

+ Ghe examples of tiv سيت‎ 
belong aia. 

+ Cally Some thing orgie in 
ro iv modem chien. 

^ om a perite tend tule the 
maintaining ot baden. 

* Aperte the grandeur of Ah 
in eion ol the ardos ing 

arpan. 


for defence and capturing of preys (fig, 25), There area plenty of these cells on 
tentacles, 


Figure (25) Using أن‎ cnidocytes in capturing the perys 


* Example of Cnidaria; hydra aurelia and sea anemone, 


Vigne GO Hydra, Tigre Z7) Arche Figure C0) Sea anemone 


* For more information about coral reefs, search at the speciallized internet sites 


@ Phylum: Pistyhelminthes (Fiat worms) 
gure 29) illustrates a group of flat worms. Observe these worms, and infer 
their common features, 


Why are these worms called flat worms? 


The bodies of these worms are flatened and have a head. 


* Theirbodiesarecomposedof 3 layers triploblastic)and bilaterally symmetrical 


The majority are free living, 
* The majority are hermaphrodites. 
* Example of flatworms: planaria, bilherzia and tape worms (Fig.29) 


Ê Phylum: Nematoda (Round worms) 
Round worms are characterized by the following characters. 


* The body is cylindrical, tapers at its two ends and 
unsegmented. Their sizes are ranging from the 
microscopic to what may reach 1 meter. 


* Their bodies consists of 3 layers and bilaterally 
symmetrical. 


* They have alimentary canal with twn openings, the 
mouth and anus. 


* The sexes are separate (unisenual), Figure 0j Avcoris 


» They live in all environments; some are free-living in water or mud and others 
parasitize humans, animals and plants. 


Examples: Ascaris (Figure. 30) and Faria worms 


For more knowledge about this topic 3* 
you can referto the Egyptian Knowledge 
Bank (EXB) through the opposite link. 


Hephontinsis: This disease in caused by 1 nematode worm called 
Haria exists in the tropical regions of Asia continent, These worms live 
inside human blood and lymph vessels. This disease is ransmitted by 
the biting insects, mainly mosquitoes. In cases of heavy inlections, 
the worms may become so numerous that obstruct the flow of fluids 
through lymph vessels, causing swelling of the infected body party as 
shown in the opposite figure. 


@ Phylum: Annelida (Ring or segmented worms): 
Earth worms which live inside burrows in the soil It represent for aeriation 
and in crease soil ferti pity common examples. 
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of segmented worms. This group of worms are characterized by the following 

characteristics: 

* The majority are free-living in the sea, fresh water 
or the moist muddy soils. Few of these worms are 
external parasites. 

* The body is divided into rings (or segments), and 
many of them have chaetae (spine-like) buried in the 
skin and help them to move. 

* Some oí them are unisexual and the few are 

hermaphrodites 


@ Phylum: Arthropoda irch and 


“The warm ilisrated in the 
figure is one of annelick (ring worms) 
called the leech. 
Use the internet 
or reference 
a books to search 
ihe importance 
This phylum is characterized by the following | ofthese worm. 
characteristics: 


Go Further 
For more knowledge about this topic 
you can refer to the Egyptian Knowledge 
Bank (EKB) through the opposite link 


* The body is bilaterally symmetrical 
and divided into a number of segments 
carry many pairs of appendages. Each 


appendage consists of many jointed iis 
pieces. ce 
* The segmented body is divided into 
many regions covered by an exoskeleton, awn th 


This phylum comprises four classes Figure 029 amples of cruanesane 


V Class: Crustacen 

The body consists of two regions (cephalothorax and abdomen) and covered 
with a chitinous cuticle. They have many jointed appendages adapted in different 
forms to perform various functions. The eyes are compound. They breathe by means. 
of gills. Examples: prawn, crabs and lobster (lig. 32) 
= Class: Arachnida 

The body consists of two regions 
(cephaloihorax. and abdomen), They have 
four pairs of walking lesgs and breathe by 
Tracheoles or lung books, Their eyes are 
simple. They are unisexual. Examples: Spiders scopion Spe 
and scorpions (fig. J3). Figure (33): Fxamples of arachnids 


Class: Insecta‏ اس 


The body is divided into head, thorax [Enrichment tnformation > 
ody is divided into head, thorax Enrichment information | 
and abdomen. They have one pair of |. EET | 
ahi "3 | Simple eyes consist of one lens, whereas 
antennae, a pai of compound eyes, 3 compound ere cores ola large number 
pairs of walking legs and 2 pairs of wings |o mme sim cores Oe O r 
which may be absent as in the majority أن‎ ¢ soid image tothe obea Each lene 
‘ant species or reduced into one pair as In | photographs adifferent part of the object. 
house flies. They breathe by Tracheoles, the number area and shape of sich lenses 
Examples: ilies, mosquitoes, cockroaches, differ with respect lo the species. 
ants, bees, moths and locusts (i. 14). 


"$e 


Hasty Honey nee m agony 


Figure (24 Pampes of secte 


= Class: Myriapoda 

The body is distinguished into a head and a trunk 
composed of several segments, They have many walking 
legs. They respire by tracheae. Example: Scolopendra 
(ig.35). 


@ Phylum: Mollusca Figure O5: Seolopencha 


This phylum is chracterized by the following charac 


istics: 


* Their majority live in salt water, some in fresh water and a few on land. 


* The body is a soft mess, unsegmened and has a mascular part used in 
locomotion called the foot. 


= They have a calcareous shell which may be external or internal, absent or 
reduced. 


* The head is present and well developed (carries sense organs) and may be 
absent in some of them. 


* The majority of molluscs have an organ similar to the tongue called the radulla. 
used in feeding. 


* Most of them are unisexual, and tbe few are hermaphrodites, 


+ Examples : snails, oyster and octopus. (Fig 16) 
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Snail Oyster Octopus 
Figure (36) Examples of molluscs 


@ Phylum: Echinodermata 


| Go Further j m 
For more knowledge about this topic ph 
you canrefertothe Egyptian Knowledge 
Bank (EKB) through the opposite link. 


This phylum is characterized by the following chracteristics: 


* Thebody isunsegmented, and has a hard endoskelelon. Some have spines and 
calcareous plates in body wall. 


* They have sucker - like structures called tube-feet. 
+ The body may be rounded, cylin 
* They move by tube feet, spines or arms. 


ical or star-shaped. Some have arms. 


* They are unisexual, reproduce asexually by regeneration and sexually by 
gametes. 


* They have no anterior or posterior end. The bodies of echinadems majority 
has two surfaces, The surface in which the mouth is located is called the oral 
surface and the opposite suttace in called the aboral surface. 


* Examples : sea star, sea urchin and seacucumber, (Fig. 37) 


Sea star Sen urchin Ses cucumber 


Figure (37): Examples of echinoderms 


Vertebrates and thermal 
equilibrium 

Body temperate of sowe 
| vertebrates such as birds and 
mammals does not change more 
| with the change of environment 
| temperature. Therefore, they are 
| called endothermies. or warm 
| blooded animals. They ute the 
energy of food io keep their 
body jemperatuve constant. 
Fishes, amphibians and reptiles 
are belonging to the variable 
|empermure animals, where 
| they can't regulare thelr body 
| temperature which change 
| according to the change in the 
surrounding environment. They 
derive their temperature from 
this environment. Therefore, they 
are called extotheins or cold 
| blooded animals 


@ Phylum : Chordata 


What is the largest phylum in El 
living organisims? 
To answer this question use the 
opposite link in FKR 


Sub- phylum: Vertebrata 

Notochord first appears in vertebrates in the 
embryonic stage. It becomes gradually replaced 
by the vertebral column as the embryo develops. 
Vertebral column surrounds and protects the spinal 
cord. Vertebrates also have an endoskeleton. It 
consists of the vertebral column, skull, girdles and 
limbs, in addition to presence of a hear formed of 
many chambers and the blood flows inside blood 
vessels in a closed circulation to foed all body 
organs with oxygen and nutrients. 
# Vertebrates are classified into several classes: 


For more knowledge about this topic 
you can refer to the Egyptian Knowledge 
Bank (EKB) through the opposite link. 


= Class: Agnatha 


* They are jawless fishes with a circular mouth similar to the funnel and provided 


with many horny teeth. 


* They have a thin , long and eel - like body with no paired fins. Their skeleton 


figere (98: lamprey 


is cartilagenous. 

» They are parasites, They stick by their mouth 
into the big fishes. They attach themselves, 
by the teeth and snap the flesh of these 
fishes by their rough tongue which is similar 
to the rasp. 


Example: Lamprey (i. 35). 
= Class: Chondrichthyes 


+ They are marine fishes, The endoskeleton is cartilogenous. 


=» The mouth lies on the ventral surface and provided with several rows of teeth 
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that help them in predation. 
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* They have paired fins and the body is covered with certain scales similar to 
the teeth, 


= They have no air bladder for floating, Their gill slits are not covered by an 
operculum. The sexes are separate and fertilization is intemal. 


Examples: Shark and Ray fish (fle 39) 


Vee O 


Shark ay 
Hare GS Exar f cartilages fie. 

= Class: Osteichthyes 

‘These fishes live in salt or fresh water 


Its endoskeleton is bony. Their mouth is terminal. The body has paired and 
medial fins. There is an air bladder inside the body helping in swimming and 
floating. 


The body is covered with bony scales. Their gill sits are covered with an 
operculum. 
+ The sexes are separate and fertilization is external. 

Examples: Balti and Baur. (ip. 40) 


Bout al 
Figure (40): Examples of hony fishes 


—á o Enrichment | 
Frogs croaking: If you live 
mex agricultural fields, 
perhaps you have heard ihe. 
eroaling of frogs. Tht voice 
comes rom male frogs during 
mating season for athocting 
the females for mating, The 
male can produce ihis voice 
= They are cold - blooded animals, because i has a special 


E i sinure called vote sac 
They have two pairs nf pentadacty! limbs. The Sure caled woice i 


For more knowledge about this topic 
you canreferto the Egyptian Knowledge 
Bank (EKB) through the opposite link. 


body is covered with smooth slimy sk 


The sexes are separate. Fertilization is external. They lay their eggs in water and 
the embryonic stages live in water and breathe by gills while adults are spent 
on lard and breathe atmospheric air by lungs and skin, 


Examples: frog and salamonder (fig. 41) 


Figure (ssn otanptaion 


Class: Reptilia 


Go Furthe 

For more knowledge about this topic 
you can refer to the Egyptian Knowledge 
Bank (EKE) through the opposite link. 


met 
These animals are cold - blooded. 
The body consists of four regions: head, neck, trunk and tail. They have four 
weak pentadacty! limbs. Each finger ends with a horny claw. The limbs may be 
absent, so they move by creeping. 
The skin is dry and ها‎ covered with thick horny scales, which may be supported 
by horny plates. 
They breathe atmospheric air by lungs. 
Sexes are separate. Fertilization is intemal and they lay eggs 
or skiny shell, 

Examples: Lizards, chameleon, gecko, tortoise, snake, and crocodile. (fig. 42) 


pm rendi 
Kinds of reptiles 


calcareous 
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æ Class: Aves 


* These animals are warm - blooded, 


* The bodies are covered with feathers They have four limbs, the anterior 
ones are modified into wings for ‘lying, Each one of hind limbs has four 
digits provided with homy claws. The hind limbs help in movement on land, 
climbing, swimming, diving or predation. 


* Bones are hollow and light. The sternum is broad for attachment of the strong 
thoracic muscles which move the wings during ilying. 


* They breathe by means of lungs. Their bodies contain air sacs act as stores for 
additional amounts of air during flying. 


* The sexes are separate. Firilization is internal, and they lay eggs and incubate them. 
Examples: Pigeons, hens, ducks, hawks, eagles, sparrows and ostrich. (fig. 41] 


`a nE 


igure (43% D fierent ypes of bors 


= Class: Mammalia. 


Go Further 
For more knowledge about this topic 
you can efertothe Egyptian Knowledge {gai dn 
Bank (EKB) through the opposite link. Je 


* These animals are warm - blooded. 

= The body is distinguished into head, neck, thorax, and abdomen. The skin is 
covered with hair. 

* They have four pentadacty! limbs provided with nails, claws, hooves or pads. 

= They are characterized by presence of cissimilarteeth (incisors, caninesand molars). 
The sexes are separate. Fertilization is intemal, The majority of them are viviparous. 
The female has mammary glands which secrete milk to suckle her youngs. 

* They breathe by means of lungs, 


Class Mamalia is classified into three sub-classes:‏ عد 


Prototherin 


[These mammals do nol give| 
bith, but they lay eggs nd 
incubate them. The eggs hatch 
ungs sickle mik secreted 
glands on the 
abdomen of the meter. They | 
have a cloacal opening, through 
aa e e aaa 
emerge. li 
Examples: Duckbilled Platypus 
land spiny ann = wane, 


Figure 64k Duck billet Platypus m 
¥ Sub-class Eutheria in classified into many oders, from which 


Order Characters famples 
= Some are without teeth 
while the others lost their 
Edentata | front teath only. 
= They have strong, curved 
diis Amis 
= They feed on insects and their 
front teeth extend outwards 
like pincers for capturing of | Medsthog 
the prey. 


= They have lame pointed 


Armadillo and| 
Sloth 


Insectivora 


canines. n 
e The premolars ae sap, | Hon Tiger 
Camivora whereas the molars are broad Dog, Cat and 
and grinding, cem 


+ They have strong, sharp Te 


curved claws. 


Graff 


E 


Horse, 


Donkey, 
Zebra and 
Rhinoceros 


Sheep, Goats, 
Giraife, Deer 
and Camels 


Whale and. 
Dolphin 


Rat, Gerbo. 
Mouse & 
Squirel 


Rabbit 


They are herbivore animals. 
They are odd-toed 
(1-3). Each toe has a horny 
hoof, Their teeth are big- 
sized and adopted to grind 
food, 


|* These animals are herbivores. 
* They are even - tved. Each 


toe is coated with a horny 
hoof, 


Theyare hugeaquatic animals. 
live in seas and oceans. 

The forelimbs are modified 

to become paddle - like 

for swimming and the hind. 
limbs are absent. 

They breathe atmosparic air 
by lungs. 

Sexes are separate. They give 
birth and suckle their youngs. 
Tail fin is horizontal. 

“They have ene pair of incisors 
in each Jaw 

They have sharp chisel- 
shaped incisors. 

The tail is long and ears are. 
small. 


The tall s short and ears are 
long. 

They have two pair of incisors 
in the upper jaw and two 
pairs in the lower jaw. 


The forelimbs are mocified 
into wings where the fingers 
(2nd - Sth) are elongated. and 
the skin extends between 
them from the body. 

They become active mainly 
during the night. 


Perissodactyla 


Artiodactyla 


Rodentia 


Chiroptra 


Elephants 


Elephants 


Monkey, 
Lemur, 
Gorilla, 

Chimpanzee, 

and Man 


|* They have a long muscular 
proboscis, 

* The two upper incisors grow 
to form what is known as the 
two elephant canines, 

= They are the most higher 
mammals. 

* They have two pairs of 
the pentadactyl limbs. The 
thumb finger lies away from 
the rest of fingers. 

|* The brain is large in size 
and nervous system is highly 
developed in the higher forms. 


Primates 


Science: technology and society 


Modern technologies in classification of living organism 

The studies of first scientists in classification of 
living organisms depended upon the morphological 
comparisons to determine the similarities and 
differences between various organisms. After 
that (hundreds years ago), scientists turned to 
classify organisms on the basis of determining the 
degrees of relevance and relatedness (evolutionary 
relationships) among them through their researches 
in the field of comparative anatomy for determining 
the anatomical similarities in natural structures as 
skeletal structures and glands, as well as the embryonic development, too. 


A technique of DNA analyse 


Nowadays, scientists knowledge of new foundations that can be relied upon 
to determine the degrees of relevance and relatedness among living organisms 
were increased through the development of microscopic screening, techniques 
by invention of electon microscope. The recent scientific studies for studying the 
similarities between the genera of organisms depended on the scientific researches 


on the nucleicacid DNA existing in the nucleus through DNA sequencing technique. 
In this technique, the arrangement and sequence of nucleutides of DNA double 
strand are identified. Se 


tists found that the greater the sequence in the order of 
nucleatides in DNA strand, the organisms were more relevant and related. 


Frontiers in biology 

A more recent use for sponges and cnidarians, 
ially jellyfish, is in the biomedical and 
pharmaceutical industries. Researchers have foun 
promising new antibiotic andanticancercompound: 
in the small percentage of sponge species they have 
studied. Researchers are also investigating possible 
medical uses for the paralyzing possible medical 
uses for the paralyzing toxins that some jellyfish 
use to capture prey. This branch of biotechnology is 
quite new, but very exciting. Research will probably 
result in the development of new medicines, 


esp 


Kingdom: the highest level in taxonomic hierarchy of living organisms, 


Phylum: A taxonome: level represents the biggest group of the Kingdom and 
composed of classes. 

Species: group of individuals which havesimilar morphological characteistics. 
and mate to produce fertile offspring similar to them. 

Dichotomous key: A series of descriptions ordered in pairs and guide the user 
to adentiîy the species of an unknown living orgunism. 

Monera: Unicellular prokaryoticorganisms, their cell wall is devoid of cellulose 
ör pectin and they also are devoid of several membranous organelles. 


Protista: Eukaryotic, non-complicated structured organisms, some have cell 
walls and plastids, their majority are unicellular and few are multicellular 
Bryophyta: Terrestrial plants, contain no vascular tissues, and greatly need 
wetness for growth and reproduction, 

Ferne: They are structurally simple plants containing vascular tissues, live in 
shady wet areas and reproduce by spores. 


Portifera (sponges): They are structurally simple aquatic animals with 
asymmetric bodies containing many pores and canals. 


‘Cnidaria: Aquatic animals, their bodies are radially symmetrical and provided 
with stinging cells. 


Arthropoda: A group of animals, their bodies are divided into a number of 
segments carry several pairs of appendages, each one consists of several 
jointed pieces. 

Mollusca: A group of animals characterized by a soft body covered with a 
dermal tissue called mantle that secretes a protective calcareous external or 
internal shell. 

Echinodermata: A group of animals characterized by a rigid endoskeleton, and 
many of them have spines, prickles and calcareous plates in their body wall, 
Chordata: ^ group of animals, their embryos are characterized by presence of 
a skeletal structure at their dorsal regon called the notochord. 
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Unit four Activites and Excersises 


Gather a group of leaves that are different in shape 
and size from your environment. 
Activity goal 
ernie 
يا‎ fa 
ES e 
NIC 


Designing. wee ard 
هت‎ dua, onde, 


Materials needed 
6 = 10 dient pes أن‎ Ves n 


pr 


Identify the characteristics you will use for classify 
the leaves. 
Size: / 
Colour: 
Shape: 
Design a dichotomous Key you will use to classify the leaves. 


Revise your key as needed, to make it easier to ute. 
Are there other ways in which you could have grouped the specimens ? Describe. 
these alternate ways. 


= Compare the key you have designed with that designed by your 
colleagues in the group. 


E CNR, Cooperate with your colleagues in the group 
for examining slides, demonstrating observations, 

exchanging the views and comparing the results with 

Activity goal that of other groups. Then participate in expressing an 


tire darn مها مم‎ | opinion through the group discussion which carried out 


engine tem ^5 | under the supervision and guidance of your teacher. 


Acquired skills 
Ow moa em amine 


RE ant "adven uat [E] Examine using the microscope each of the three 
Cimina ieran tore. | — numbered slides i1 - 3) that your teacher has given 


Vater needed ois 
sec hu ypa c a E : ý 
Beta coed asin | [E] Make a raugh sketch of each bacterium, and classify 


hell) ont spint i 
e gureyê يروم‎ |. itaselther cocci, bacilli, or spirilla 
لادوم‎ ets 


Procedure —— — هلد‎ 


sae Observation and scientific drawing: 
What did you have observed in each of the 3 slices? 


02 Slide (1): 5 
* Slide (2%: 5 azi 
* Slide (3): 


Diaw a diagram for what you observed in each type of bacteria. 


Wer E E 


me Classtying: 
[3] What is the criterium used in classifying these three types of bacteria? 


What are the differences between the shapes of these 3 types of bacteria? 
The type of bacteria in slide (1l: MEM 
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» The type of bacteria in slide (2): 
+The ype of bacteria in slide (3): 
What are the similarities in the specimens you examined 


cooperate with your colleagues in the group for camying out the procedure of 
this activity and discussing, comparing and interpreting the results 
M. — Afierthata group discussion will be conducted under 

Safety precautions supervision and guidance of your teacher 10 interpret the. 
results to come into a conclusion. 


‘Activity goal Procedure: 
aye i 
Pase: i N eal [E Bring a small, fresh sample of pond water. 
fran leone 


Place a diop of pond water on the slide, and cover it 
with a coverslip. 

Use the microscope to examine pond water under 
low power objective lens. 


Acquired skills 
Westin in a man, demie 
"eos acl analyzing date 
erst Concha, 
Materials need 
Fond wate si ven 
oepa RU nca tes 
peperit 


Afgueasteses how i3 mo of pov wate placed te dé 
Von coc ii compte sci it icricically 


vw Drawing and data recording 


131 e 
aay 


hh ج‎ 


Sketch the organisms you see and record how each of them moves. 


Describe the different organisms which you observe in pond water 


iw Conclusion: 
* What do you conclude from this activity? 8 


Safety precautions Procedure: 


Yourteacher will give you green leaves ot a fern plant 
10 examine. 


Activity goal Use the hand lens to examine the upper and lower 
Big ha ol le p vod 


Greg chaton surfaces of the fern leaf. Record your observations, 
Acquired skills Sketch the fern leaf and illustrate the structures 
hired, Sew. dm | appear on its lower surface. 
"cries and analya, at 
Coren. 
teak necdedl 


er plan, hand Jens, water and 
plated 


Conclusion:‏ جر 
Whatare the structural characteristics of the fern leaf? -~‏ * 
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| Cooperate with your colleagues in the group for carrying 
out this activity, demonstrating observations, exchanging 
the views and comparing the results with that of other 
Activity goal groups. Then participate in expressing an opinion through 
mra dite pty th Ihe | the group discussions carried out under the supervision and 


fing rr eave ot and | Gr 
الس‎ guidance of your teacher. 


Remon كك‎ | Expectation: Knowing themain parts ofthe flowering plant 


Acquired skills procedure: 
Viking in à mem, عسات‎ 
"ni. av, Reuring av | [3] Observe the plant of your group and draw it. Label the 


NEAL re igi names of plant parts as you can. 


Safety precautions 


Material needed 
reset nn plot tese | EE] Use the hand lens to observe the plant parts in more 
ions about the appearance. 


ti ard and ee detail. Record your observa 
—— of those parts and their structure, 


D 


awe Observation and scientific drawing; 
[S] Observe different parts of the flowering plant. What are these parts? 


[33 Sketch the plant, and label the names of its parts. 


ia TOO 


[3] Compare the results of your group with that of other groups in the following 
table. 


= |l 


No. of floral whorls: —— -——- | 
[E] Are all flowering plats share the same parts? 


ime Conclusion: 
+ Whet do you conclude from this activity? 


Assessment activity 


mp The following figures illustrate some protists: 


W 8) © 7 
[E] Specify the phylum and class that each organism belongs to. 

* a- * © 

. (8) e 0 


[E Identify the mean of locomotion for each organism. 


sw When two pieces of bread, one of them is dry and the other id wet, were 
leaved in a warm place for 3 - 4 days, the results were as the following : 


ts Egg 


Tenable‏ مح 


When examining the developing mould on the wet bread piece using microscope, 
the following organisms were observed: 


[3] What is the cause of change occurred to the wet piece of bread? 


T7] What is the source of change occurred to the wet piece of bread? 

[3] Why did nota change occur tothedry piece of bread 
as the wet piece? 

[E] Specify the phylum that these developing organisms 
on the wet piece of bread are belonging to, 


آ- س لجح 


init four 


Safety precautions — | Procedure: 


t 1 [place the worms over 
Acquired skills Laie eis ١ 
ومطممة يدن‎ anaing, | EE] Determine the length of a 
€— worm using the ruler. 
‘Activity goal 


Mey de conse | [BI] Lot the worms move. 


repe] IE] Watch the body of worm when they move. 

fathwomsinaconsineroldaew | [33 Try hea 

ody ry hearing the sound of worms movement‏ ا 
Catch a worm and pass your fingers on the ventral‏ 


Papel css nti en 
pede surface from back to front. 


Count the segments in earth worm hody. 


vm Observation and data analyzing: 
[3] Describe the external shape of earth worm. 


[3] Describe the movement of earth worm and explain how its external structures 
allow movement. 


[E] What is your felling when you passed your fingers on the ventral surface of the 
worm? 


Do you hear a sound when the worm moves on the paper? 


Conclusion‏ هر 
T] Conclude: What are the characteristic features of annelicis (ring worms) such‏ 
as earth worms?‏ 


Al-Ashraaf printing House 


{136 | 


١ Cooperate with yourgroup colleagues in carrying out 
this activity, demonstrating observations, exchanging 
the views and comparing the results with that of 2 other 
‘groups. Thea, participate in expressing an opinion 
through the group discussion which carried out under 
the supervision and guidance of your teacher. 


RODROREl Chaos of 2 
Fear ane and arpha oae 


Acquired Skills Identify which of the structural characteristics can be 
Ober Meri ond | used for distinguishing and comparing between reptiles 


andy cata. Coeling, and SpE 


Materials needed 


es) 


Procedure; —— — — — — — — ———. 

3] Observe both the lizard and toad without touching. Describe what to do you 
sec. 

Observation and data recording:‏ هر 

3] Observe both the lizard and road. Describe the most important morphological 
structures for both, 

«Toads characteristics: 


+ Lizards characteristics: 
هد‎ Analyzing data: 


[ii] What is the more obvious difference between the morphological structures of 
both the toad and lizard? Mention the other differences you observed, 


[E] How does the skin oi both animals seem? 


Conclusion:‏ هم 


What are the external structures that can be used for distinguishing between reptiles 
and amphibians? 


TT) Share a group of your colleagues in carrying out this 
activity. Debate and exchange views in every attempt 
before making sure the correct answer shown in the 
model, 


Safely precautions 


Activity goal 


Cassivingdifernibeusoteninels Procedure: 
cording the singh, 


‘harateratc of ach IF Use the compass and scissors to design a disc of 

ME aaa cardboard of a radius 8 cm. 

owing [S] Place this disc over the circle shown in this activity, 
Materials needed 


so the 2 centers oí both circles are coincide together. 
^ وه‎ Cut a section of the disc, so the shaded part of the 
circle appears. 
[S] Start the activity by choosing one of animal examples, then determine the order, 
class and phylum that this example belongs to 
[3] Discuss your group about theansweryou reached, then makesure he correctness 
of the answer by moving the disc, so the cut section of disc faces this example. 


ems cantare and ses, 
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Camas 2 Seales D Cien‏ مسي 
CD (fomno (wem o) CD‏ 
eM (eene Come D C wm D‏ 


First question: Write the scientific term for each of the following statements: 
The highest taxonomic level in taxonomic hierarchy of living organisms 
classification. ( ) 


A series of characteristics ordered in pairs that help the user to identify an‏ وج 
unknown living organism, t )‏ 


[31 A type of bacteria has the abili to survive in harsh environments. ( ) 
A type of fungi produces spores inside club = shaped structures. ( ) 
) 
) 


[E] The plants that their seeds produced inside a pericarp, fi 

(8 The plants that have fibrous roots and paralle veined leaves,  ( 

[5] The aquatic animals that their bodies are provided with stinging cells, 
( ) 

GIA type of worms that has a cylindrical body and tapered at its ends. 
( ) 

Terrestrial plants live in clamp soils , reproduce by spores , some are erect and 

others are flat. t ) 
Second question: Choose the correct answer: 
[T] From the plants which contain cones: 


A Mri) B fer C Pie D. wheat 
(57 From the examples of annelids (ring worms) 
A Uwe 8 Aris C. Amdwids O. Ethem 


[E] Prawn is belonging to class: 

A Maca B Custa © Arachnida D. Myriapoda 
(3 Octopus belongs to phylum: 

A Echinodermata mollusca CO Cnidaria D. sponges 
[F] From the examples of echinoderms: 

A Seu B سرام‎ Snails D. Prawn 
[E] Sponge animal is belonging to phylum: 


A لشت‎ B. همي‎ C. Molusca D: Adsopoda 
IF] From the examples of insects: 
A Hys e Gab C. Siwan Di Suus 


ج و و و ا 


[5] Yeast belongs 10 kingdom: 


A Plantae 8. Animalia. €. Fungi D. Monera 
[F] From the warm - blooded animals: 


AC Fishes BL Amphibians, Mammals D. Reptiles 


Third question: Give reasons for each of the following: 
ule is not considered a species 

[E] Bacteria are classified as monerans. 

[E] Ascaris worm is a nematoda while earth worm is an annelid. 

[4] Palm plant is classified as a monocotyledon. 

[3] Despite the hat ability to fly, it is classified as a mammal , not a bird. 
[E] Kangaroo is classified as a metatheran animal, 

Fourth question: Compare between each pair of the following: 
[3] Monocotyledons and dicotyledons 

[E] Birds and reptiles 

[3] Insects and arachnids 


Fifth question: Classify the following organisms into their phyla and 


classes 
[T] Amoeba [E] Mushroom 
[3] Trypanosoma Toad 
jellyfish f$] Hawk 
[3] Honey bees Ing 
scellaneous questions: 


[T] What are the cnidocytes (stinging cells) ? What is the phylum that comprises 
animals containing these cells? 
[E] What are the distinguishing characteristics of birds bones which help them to 
ily? 
what is the mammalian animal that keeps its young in a sac at the bottom of iis 
abdomen ? Why? 
Vention the conditions that followed when writing the scientific names of living 
organisms. 
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المواصفات الفنية: 


norertyyv‏ ل 


xov) t 
pany) — 


؛ آلوان 
؛ ألوان 
مجم أبيض 
٠‏ جم كوشيه 


6 صفحة 
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